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Seeer c{lov\ O'S Varuloles in (nl\om‘:

Consider an ODE of the form

h(y)y' = a(t)

where g(t) and h(y) are continuous functions.
To solve let

/h(y) dy = H(y) + C; and /g(t) dt = G(1) + Co.

Then dG(t) dH(y) d
_ ) _ )&

So we get the implicit solution
H(y)+ Ci =G(t)+ Co.or Hy) = G(t)+ C

where C = C, — Cy, again an arbitrary constant.
NOTE: Solve for v in terms of t if vou can!

Example:
Solve the differential equation

ay

@y _ 2y ot
o (1+y9)e".
Step 1. Get into the form h(y)y’ = g(t):
1 ar el
14 y? dt

Step 2. Integrate:

ay t
,/1+y2_/edt'

tan~'(y) = e’ + Cory =tan (e' + C)
where C is an arbitrary constant.



To solve the initial value problem
h(y)y' = 9(t) y(t) = yo
Step 1. Find the general solution:
Hy)=G(t)+C

where H'(y) = h(y) and G'(t) = g(t).
Step 2. Find C:
H(yo) = G(to) + C or C = H(yo) — G(t)
Final solution:

H(y) = H(yo) = G(t) - G(b) -

Example: Solve y' = (1 + y?)e!, y(0) =1
First solve the ODE :

tan~'(y) =€+ C
Sett=0and y =1 to get
tan'(1)=e"+C = n/4=1+C = C=n/4-1
Sotan~'(y) —tan'(1) = e — €°

ortan~'(y) —w/4 = el — 1.
Solving for y gives y = tan (e — 1+ 7/4) .
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Exqm\f'e: Find Ha 9!»\"0‘ Solvtion 6§ the ODE
3= a0y
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