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M(x,y)dx+ N(x,y)dy =0
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Solution methods differential equations of 1-st order

(1) Separable (Variable) equations Jladidt ALARY e puiial) )l calaall
(2) Homogeneous equations ddlatial) Y alaal)
(3) Exact equation dalil) ey alaal)

dbadl) e alaall

(4) Linear equation

1- Separable (Variable) equations

The general form of this method is:

M(x)dx+ N(y)dy =0

Where M(x) is a function of (x) and N(y) is a function of (y) . in this method , the
solution is by integrate M(x) with respect to variable (x) and N(y) with respect to
variable (y) , the result is equation that relates y with x .
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Ex1: solve the differential equation dx

Sol:

dy
dX—1+X
dy = (1 + x)dx
fdy=f(1+x)dx
= +X2+
y=x+-+c

Ex2: solve the differential equation 5 P

Sol:

xdx = ydy

jxdx=fydy

=14+x

dy




2- Homogeneous First Order Differential Equation
The differential equation is called homogeneous and can be solved in this

way if it satisfies the following condition:

fx,vy) = f(xy) This type is solved as follow:
_Y _ @ _ av
V—x—>y—Vx—>dx V+xdx
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M(x, y)dx = N(x, y)dy is homogenous equation if:
M(Ax,Ay) = A" M (x,y) the part is homogenous
N(Ax,Ay) = A™. N (x,y) the part is homogenous

Ex 3: Prove that the function is homogenous:

dy x_y
dx x+y
Sol:

(x+y)dy=(x—y)dx
M(x,y)=(x—y)
M(Ax, Ay) = (Ax — Ay)

=Alx—y)=AM(x,y) - hom
N y)=(x+y)




NQx, ay)= (Ax+Ay) =Ax+y) =AN(x,y) - hom,
Ex 4: solve the following

xdy = (y — x)dx

dy _ yY-¥x_ y-x
Sol: dx xY x  then this equation is homogeneous

av

_Y _ ay _
V—x - y=Vx —>dx—V+xdx

Let

arv  Vx- av
Vdx—=—= sV + x—=V -1
dx X dx
x Yo L=
dx x
—dx
[an= [
X

v= —In(x)+c

Butv = 14 then
X

y
Z - ]
2 n(x)+c

y = —xIn(x) + cx




3-Exact First Order Differential Equation:

If An expression M(x,y)dx + N(x,y)dy is an exact differential in a region R
corresponding to the differential of some function f(x,y). A first-order DE of
the form M(x,y) dx + N(x,y)dy = 0 is said to be an exact equation, if the
left side is an exact differential.

The differential equation that can be solved by this way must be satisfied the
following condition:
For the D.E. M(x,y)dx + N(x,y)dy = 0 the exact solution can be

am _ dn
applied if @y  dx and the solution of differential equation is
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F = [Mdx + [ ndy

Or F= [Ndy+ [mdx

Where (n) represents all polynomials of (N) that don’t have the variable
(x), and (m) represents all polynomials of (M) that don’t have the variable

(y).

-

/1— Integrate (M(x,y),dx) with respect\ 4 xJ 4wl M(x,y) dx J\SS -1\
to (x).
2- Differentiate the result from step Ly aally ) akal b Aol idi -2
(1) with respect to (y). dy i

3- Set the expression from step (2)
equal to N(x,y).

N(x,y)d) ae 2 ddadill & Asladdl g sbi - 3
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Ex5: Find the solution of the equation:
3x(xy-2)dx + (x> + 2y)dy = 0

Sol:

M(x,y) = 3x(xy — 2)

M(x,y) = 3x?y - 6X

dM_32
dy_ X

N(x,y) = x3+2y

dN_32
dx x

the D.E. is exact and can solved as follow:

M(x,y) = f(szy — 6x) dx

2

3
M(x,y) =3y-x?—6- x?
=yx’=3x*+g(y)
aM _ sk
o = W)
But from M x,p):
+g')=x>+2y =2g=2r

g =y*




F(xy)=yx3—3x%+y?=c

Ex6: Find the solution of the equation:

xdy + (y +4)dx =0

(y+4)dx+ xdy =0

aM

M,y)=@+4) , =1

dN

=1
dx

N(x,y) =x ,

the D.E. is exact and can solved as follow:
M(x,y) = f(y + 4) dx

F(x,y) =(x+4x+ g(y)

dF L
o <t )
But from M x,p):

x+g' ) =x =28 )=xx=0
g()=cl subinegq.
F(xy)=xy+4x+cl=c

Xy+4x+= c2 c2=c—rcl




Home Work:
Solve (x+y)dx+(x+2y)dy=0

4-Linear First Order Differential Equation

Linear first-order ODEs given by the form

2+ P(x)y = Q(x)

Working Rule.:
Step 1. Convert the given equation to the standard form j—f: +Py=¢Q

Step 2. Find the integrating factor, LF.= u = exp [ P(x) dx

Step 3. Then the solutionis y (I.F.) = [ Q(x)(I.F.)dx + C

Ex6: Find the general solution for

Yy
— + 3ycosx = cosx
dx Y

Sol:

p :e_fBCosxdx: p3sinx

1

_ 3sinx _ 1 |1 3sinx _1 —3sinx
Y= —am ) e cosxdx - y = [e +c]—3+ce

e3sinx |3




Ex7: Find the general solution for

1
I[.F.=u= 3xpf;dx= exp Inx = x

yx=J‘ (x2—=3) xdx +C

o xt 3x2+c
=TT

Home Work:

Solve the D.E. %y’+4y =2

e




1Thank You




	Lecture title
	99648c4b7e7018f5b69cdcbcdabcbbb0675660923da77b49982a01ce46d1334f.pdf
	Lecture title

