Hrst order
differential
equations




Sepa@able

Form: the variables can be
sepaated-- i.e. the DE can be
written in the form

f(x)dx = gl(y)dy

Method:
1. Sepaate the variables.
2. Integrate both sides.

Example

dy .

= = |

o = ysin

) |
Y = sintdr =
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Linear

dy
dx

Form: P(x) &y = Q(x)

H(X) — efP(X) dx

d

M_y
dx

Method:

+ pPay = p@

Example
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x2+ 1lay= (x2+ 1)1/2+ C

y= 1+ C(x%+ 1)~/



Exact

Form:

Mdx+ Ndy=0

|
with ﬂ:ﬂ
'y I X

Method:
solutions to this D.E. will be the

level curves to a surface

F (X,
satisfying: x.Y)

OF OF
— =M — =N
Ox & oy

Example

cosydx + (¢! xsiny)dy=0

UM _ . IN
check: W—. siny = T
!
%: cosy =" F = xcosy+ g(y)
|
I—F: | xsiny+ g'(y) = &! xsiny

Il <

giy)=¢ =" g(y)=¢

solution: zcosy + e’ =C



Not quite exact

(special integating factors)

Fom: M dx+Ndy =20

1 I'M I' N
: _ - =
with Ty Tx f (x)
1 I'N I M
Method:

Multiply through by
u=el’

The resulting equation is exact.

Example (Y2 + 2xy)dx! x*dy= 0

1+ 2xy YHdx! x%y 2dy=0

O ctv2myt = F=a+a?y ts gy
ox
OF ’ y
o=ty )= aty f
y

=" g(yY)=0=" g(y)=c

solution: X + x°y 1= C



dy x2! y?
Example el — y
dx 33Xy
Homogeneous
dy 1,z vy
= _a-1 =
de 3 y =
dy Y
Form: = =F Le v 1oL dv 14
dx 3v 3 Jdx = 3
. 3v |
Method: B rar Vs x®
3
=" 1 ZIn(1! 4v®) = In(x) + k
substitute V = Y/ X g ( / ) (X)
—n I 2\! 3/8 —
dy av (l. 4V) Cx
dx dx . "
4y2 1 3/8
the resulting equation is sepaable: solution: 11 7 = Cx
dv
V+ X— = F(V)

dx



Bernoulli

Form: .+ P (x)y = Q(X)y"

Method:

divide through by 3"

d
y 2+ POOYET = Q)

. |
substitute V = y&' ™

The resulting equation is linear:

1 dv

1T g T POV = Qx)

J = Cx! z3’

X
dy
2 11,01 _ 2
2+ X =
y dx y
dv dy
_ 1 _ 1 2 4
V = = — =1 a—
y dx y dx
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LT vEX = Xy x
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solution: y=20



