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Week 13- Thursday, 11/19

separatiohofvar.at/es.G0AL:-
to solve IVP 's of the form

↳
= something in x times , y (Xo ) = yo .
something in y

Example→ Solve the IVP

g-
= xya , y 151=3 .

Solution. General strategy : we
"

separate, integrate, evaluate, solve :
"

[ Step 1 : separate . ] Get all y 's (or whatever the dependent variable
is ) on the left ; everything else on right :

¥
= xdx .

[ Step 2 : integrate .
] Take the indefinite integral on both sides !

you only need one
"
tC

.

"

Jaya = Sxdx

- y
- '

= tC
.

2
[ Step 3 : evaluate . ] Plug the IC into the step 2 result to
solve for C; put this C back into step 2 .

- 3-9=11 +C
2

C = - 3
- S
- Ig

=

-1g
-

Ig
=

-2¥ = -5g .
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So by step?
y
. '
= -

sq .

[Step t : solve .
] Solve for the dependent variable :

y
- '
= - (Ba -GI) = -( 3xg)= -3×6+5 ,

so

y=.¥
Exampled Solve the DE

dy = cos(x )
Ix Ty

°

Solution Note : when there's no IC, we can skip step 3
( " evaluate

"

) .
[step 1 .] EY dy = cos (x)dx

[step 2 .
] Se "dy = Scoscxldx

EY = sin(x) + C .

[ Step 4 .] Ince
") = In (sink ) -1C ) .

y=ln(sinCx)-)
Examples involving separation and substitution :

Exampled solve the IVP

dy = es
"#
cos(x) Ty, y 101=4 .

DX
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Solution
coslxldx

d¥
= eslhlx)

f. y
-

'

lady = Jes
""Loscxldx / u -- sink)

2y"2= feud =
e:c

du-coslxldx

Slhcx)
=
e t C .

Now ylot-tisz.tl/a=esmlo!c=gtC
. So

[= 2.4
"a -1=2.2 - 1--4-1=3

.

So

2,42 , es
"

3

y
'12
= eS1hCxl+32

y=fesmg"z


