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Abstract:- There are six Rules to solve the non exact
differential equations (D.E.s) so we must learn and keep
them and choosethe proper Rule to find thelntegrating
Factor [ u(x,y)] of the D.E. . so we must multiply I.F. by
the equation to make it an exactand then integrate it ,
but sometimes this takes long time , more paper and
more mistakes .There are two types of the first order
differential equations either an exact or non exact and
the exact D.E. can solved ( integrated )directly but for
non exact we must find the integrating factor p(x,y). The
exact D.E. usually is the dirivative of a function of one
or many functions each one of them is linear and
iindependent on the others.

But if one function or more are rational or
logarthmic so the D.E. becomes non exact.

For me | discovred new methods to find the

integrating factor in one prcedure to solve many types of
the differential equations of the first orderin short time
with simple ways (may be without integration ) and this
will increase the FLEXIBILITY tochoose the simple
and short procedure.

There are two types of the non exact differential
equations can not solved by my method :

1. The homogeneous D.E. which contents the same term
in M & N togerther .

2 . The editing D.E. which we can not find the right
integrating factor of it from M and N .

Keywords:- By checking most of the D.E.s so you may write
at least one of its functions directly without integration then
from that function you can calculate the integrating

factor|Alsultani I. F.|Simply .

1. INTRODUCTION

Referring to my old article intitled (New way to solve the first order linear D.E.which consists of three terms )we find:
ax™y" + bx’ = c; where (a,b,c,;, m and n) are constants [5]
when dif ferentiatingitw.r.toxwefind

anx™y" 1dy + amx™ ly"dx + bsxs1dx = 0 (1)

then (@amx™ 1y™ + bsxs 1)dx + anx™y" 1dy = 0 (2)

Positive sign
M=(@mx™ 1y" + bsx*"! and N = anx™y"!

oM e aN .
— =amnx™y"1 and -, = amnx™ 1yn-1 g

ay

so when dividing by the coefficient of (dy) we get
dy  amy bsxS—m-1
dx + anx anyn~1 (3)

then if we take the left side of “’Equation (3) we can write

d m nd, mdx
dx nx y

f(xy)=ax™y" withoutintegration|(4)

- . . d
Then if in some D.E.s we can obtain theexpresswnd—i +a

part of the all functions that differentiated previously.

positive sign from “’Equation (2)*> we find that :

ol i.e.the D.E. is an exact

—) - a(nf% +mf%) - a(nlny + mlnx) - ae™+minx _, gymyn 5o

Y that means we find separated function which it is a

nx

So any D.E. is an exactbut it is not if and only if there is one of the following causes :

1. there is abbreviated(abstracted) variablefrom it .
2 . one of the functions or more is rational .
3. one of the functions or more is logarithmic .

but if there is one function like ;

f(x,y)=a x™y™ = c alone then when differentiate it w.r.to x
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Df(x,y) = %+ Z‘;Zy so Df(x,y) = anx™y" ldy + amx™ 'y"dx = o

Then it iseither the common factor = ax™ 1y™~! = o or the rest of the D.E. i.e.
nxdy +mydx=0
Now if for example the whole function F(x,y)=f(x,y) +g(x,y)
So f(x,y)=ax™y" and g(x,y)= %
Then F(x,y)=ax™y™ + %:c where (a ,b and c)are arbitrary constants
S0 by thedifferentiationwe get :
F' = anx™y" " ldy + amx™ 1y*dx — ijff =0 then:
anx™tstlyn=ldy + amx™*Sy"dx — bsdx = o by ordering
(amx™*y" — bs )dx+anx™St1yn-1dy = 0 (5)

M=amx™*sy" — bsandN = anx™+s*1yn-1

oM ON

ay = amnxm“y"‘landa =an(m+ s + Dxm+syn-
So%’ * 3—: and the D.E. becomes non exact
But from “’Equation (5) weﬁnd that ©

dy amx™*Syn ) D)
vy + a sof (x,y) = ax™y™asin ¢ (4),”” [here | separate the coefficient (a) alone ]
anx

1

Now if we differentiate f(x,y) partially w.r. to (y) for example we get
of _d(ax™y™)
ay 9y

(anxm+s—1yn—1)

But it is not equal so there must be integrating factor u(x,y)

.anx™y™ 1 = y(anx™*ts~1yn-1) then

_ anx™yn~1 1 . -

n= A st Tyn1 = gl | called thisAlsultanil.F.

and to proof thatlet

Mi=pM=—— (amx™*Sy™ — bs) = anx™ ly"

oM, _
then a_yl = amnx™ 1y

= anx™y" 'thenthisresultmustequalthederivative

-1 bs
xs+1

xs+1
n-1

Ni=pN=—

xS+1

aM aN
> =— now anexact D.E. .
ay ax
—bsdx

50 FxY)=Fx,y)+g(xy)= ax™y" + [ 55 + ¢ = ax™y" + S+ ¢ solution

- - N - -
(anxm+s+1yn 1) :anxmyn 1) then a_xl = amnx™ lyn 1

From now to the end of the research I will deal with the D.E.s which consist of four or more terms only .
types D.E.s

d
1. d_a}r, + _y then its solution (function) is f = x™y"

n
2. Ly omy — Y then its solution (functlon) isf = y—

dx
dy  amy dy my
) 3. a-l; anx _ dx + a—thenf ax™y"
y , —amy _
4. E F o +a thenf a
5 —= + % —= + SO elther f=x%y andltsderwatlve = 2x%ydy + 2xy*dx

or f= 2xy and its derivative = 2xdy+2ydx and this must be checked in M and N. .

let us take the following cases :

e CASE 1
Fxy)=f(xy)+a(xy)+k(xy)=c
Where f(x,y)= ax™y" , g(x,y):g and k(x,y)= rIn|y| where (a ,b and r are constants)
— fl + gl + kl
F' = anx™y" 1dy + amx™ ly*dx — % + ﬂ 0 (we see here thatu = %)
anx™*2yrdy + amx™1y"tldx — bydx + rx2 dy=0
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(amx™ly™*l — by)dx + (anx™ 2y + rx?)dy = 0

T positive sign T positive sign
(amx"“r lyn — b)dx+x?(anx™ y +r)dy =0 (outside the brackets y and x?)
(mx™t1yn d d d _ n, . m of
Anda % > d—i’ = [df = [fn y+fu] = a[lny™ + Inx™] f=a[e™"+"] = ax™y"then - =
da(x™y™) _ m,n—-1— 2 =
5y = anxmy =p[ax*(nx™y ] ) uxzy
rdy —bdx dy dx b 1
Or E-l-m - + —>rf——bf;=rln|y|+;andu=%
1
then f = —f(amxerl “Ddx = a x™y"
=rln|y| + - +f (amxerl yM)dx +c =riny + - + ax™y"+c solution
o CASE 2.

But when f(x,y)= ixmym i.e. the multiplied factor = the powers of both ofx and y
-1 b
F—m xmy™ + ot Inly| then

1M m,m-1 m, m-1,m M ﬂ_
F—mx y dy+mx y"dx — + 0
(xm+1ym+1 by)dx+ (xm+2 m +rx2)dy 0
Or y(x™*1y™ —b)dx + x*(x™y™ + r)dy=0 (also here we see y and x? outside the brackets ) so although we say
that :
dy xm+1ym+1 y y . . i . _
=t + = this result is not useful because this will tell us that f=xy
dx xmtaym x

And its derivative  + xdy + ydx which are not exisisting in M and N but from the experience since
x? is founded in the end of N and it is multiplied by dy then let

.z=xy and f= i ()™ [here (x™=x?>"1forx?*)dyand (x™ = x371 = x*forx3)dy
and x™ = x*1 = x3 for x*)dy .
But also we can take the right insides of the brackets
% +— by >andbyseparatingthevariables we get
ﬂ 4 —bdx

b .
thenrj7—bjﬁ - rin|y| +;Wthhareg(x,Y) + k(x,y)
1
Also hereu = z
M, = uM — ny (xm+1ym+1 _ b) — xm—lym — bx2
oM: _  m-1,,m-1
Then 2y xm-lym

Ni=uN = x%y a[x*(x™y™ + r)] = ax™y™ 1 + 5 then% = ax™ 1ym-1
Then aalyl = aaisobecomesanexact

So F=rIn|y| += +f (xm+1 y™Ddx = rlny+ + = x mym 4 csolution
Notes

The same asincasel.

For example

F:§x3y3+i +Inly| =
I — 234,31 3-1.3 4. 9%  dy _
So F'=x°y*~'dy+x>""y°dx x2+y_0
(x*y* — y)dx + (x°y® + x*)dy = 0 and
443 _ 23,3 _ _ 1
y(x*y? — 1)dx + x*(x°y> + 1)dy=0 also u = P
dy x‘y* dy

y _ A1 — _l m_l 3
dx+x5y3_)dx+xsoz_xy andm =4 1—3thenf—mz —S(xy)

dy

i —andbyseparatmgthevarlables we get

+ the f f In + 1 whicha (x,y) + k(x,y)
a —ax =212 el
y y x2 vl X lcharegix.y 24

F=1In|y| +§+ f%( x y‘*)dx = lny+)—1c+§x3y3 + csolution
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power (2). so multiply by 2 and also in (6) there is(x3)whichmeansx?*! so the power is (2) .

Another example
Solve (x*y — yHdx + (— x5 + 2x*y*)dy =0

Solution

dy , xty y ¥ _ X m _ N 4-1 - _x
Lt 5 dx+_xthenz— yweknowy =y*1so m=3 and f—my
o _ ”3)—" (rhy)sop = -

Bx_ dax —[,lxysou—24

31 .
Then F= ﬁ + fx2y4 (—yHdx + IW (2x%y3)dy +c = 3"? +-+2lny+ ¢ solution

CASE 3.

Now let the function f(x,y):i—n

Then F= % + Injy| +
X X

nx™y" lgy—mxm—1yndx d dx
B Y=g 2o —z then

F' = .
xem
nx—m+2yndy _ mx—m+1yn+1dx + medy _ me—Zydx =0 ,
(_mx—m+1yn+1 — me—Zy)dx + (nx—m+2yn +x2m)dy =0
T negativsign T positive sign

dy _mx—m+1yn+1 dy -my
EJ’ nx mtZyn dx+ nx
of _ 6(—) _my" 1
ay ay . xm

_y

= pmx™2y") - p =

T am xly
Notes
a) the opposite signs ( negative and positive) means rational function .
b) the parts of pareoutsideof MbracketandinsideofNbracket

CASE 4

j——m ——nlnlyl mln|x|—>f=i]—

xm (nx—m+2yn) - x2

! dx + ! J 2d —yn+1+l +
ydx 2y xdy =+ nlyl+c
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Sometimes the D.E. is homogeneous which causes the abbreviation of the number of the power of one of the
variables so we must multiply it by the same number . .

Example
Solvethe homomgeneous D.E.

(y3 — 2x%y)dx + (2xy? —x3)dy = 0

Solution
Y? — 2x¥)dx + x(2y? — x*)dy =0

We see pu=xy and its parts (X & y) are outside the bracket but inside the brackets there are homogeneous variables of

2y(y? — 2x?)dx + 2x(2y? — x?)dy = 0

dy Zy3 dy 2y 2.4 - 7 7 ;
m -t 5 — 4= =
Fromeq. (1) x| iny? ot SO f=x%y l.e.|w1th0utlntegratwn|
dy | —4x%y dy -3y 4.2: ; ; ;
—
T os ° Lt sos8 x*y |.e.|w1th0utmtegratwn|

F= x2y* — x*y? + ¢ solution
Its better to find the I.F. from f(x,y) so ——

4x*y? = p(4xy*)thenjp = xy| so g(xy)=[xy(- 4x2y)dx = — x*y?

Or Mi=pM=xy(2y3 — 4x%y) = 2xy* — 4x3y then = 8xy3 — 8x3y

NUISRT22MAR1143 WwWw.ijisrt.com

1332


http://www.ijisrt.com/

Volume 7, Issue 3, March — 2022 International Journal of Innovative Science and Research Technology
ISSN No:-2456-2165

Ni=puN=xy(4 xy? —2x%) = 4x?y3 — 2x*y then %
M M e anexact
ay  ox e

F= [(2xy* — 4x3y?)dx + c =x*y* —x*y? + ¢

= 8xy® —8x%y

So F(xy) = f(xy)+g(xy)= x*y* —x*y? =x*y?(y* —x%) = ¢
The problem may be solved asa homogeneous and
1

Mx+Ny xyLy2—2x2+2y —xz] 3xy3—3x3y

lL.LF.=p =

Or y=vx and dy=vdx+xdv so
dx 2v*-1

723(172—17) v

The following differential equations can not solve by my new method ;
1) (2x*y* + y)dx — (x3y —3x)dx = 0 because of

-2
dy | 2x%y? dy 2y -x y2/_-1 2 1
=4+=—= -5 —=4+= >f=—and =— = u;(2x%y*) sop, = —— and
dx = -x3y dx + —-x f y2 ax y? Ha( ¥ H1 x2y%

d .
d—i’ ;’—x - g= xy%hena =yd=pi.e gy, =y SO puFEM2

2)in some of the homogeneous D.E.s if there is one term or morein M and N in the same time like;

a) (x> +y?—xy)dx—xydy =0 becausewecannotsayﬂ :—g

b) y*dx + (x* + 3xy + 4y*)dx =0 becausewecannotsay— + =

We knew that the integration of the non exact differential equation is longer and harder than it’s differentiation
because of the absence of the integrating factor.

Then Itried to find some methods to solve many differential equations directly by separating two of it’stermsto find
their orignal function by logarithms without integrating the D.E. completely (function after function ) and solveing the

other types by finding one function directly |withoutintegration| and then obtaining thel.F.from it to complete the
solution by integrationsimply .

So | succeed

Main Results
from here to the end of the research I will deal with the D.E.s of four or more terms.

» Example 1
Solve
Y(Xy+2y+2)dx+(2xy+5)dy=0

Solution

2
% ZxLy - %+ ;—z so  g(xy)=2xy but not (x*y*)because we have no its direvatives 2yZxdx +

2x?ydyinMandNrespectively

g—z a(:x” =2x = u(ny)andu— -
_ _y(x+2y+2)
Ml—IJM——y = By =2 , ,
Ni= pN—— (2xy +5 =2 then Ml =2} e anexact

ax
F= 2xy+f (xy? + 2y)dx+f (de)— + ny +5In|y| +¢

By the oId methods
x*yP Mandx*yf Nthenl.F.= x*yf so long method

» Example 2
Intergrate (-3y3® — x?y)dx + (2xy* + x*)dy = 0
Solution
(-3y3 — x%y)dx + (2xy* + xH)dy = 0
y(-3y? — x¥)dx + (2xy* + xY)dy = 0
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we see above pconsistsofywhichisoutsideofMbracketandx*which is inside the N bracket x?™m~2 = x2(®-2 =
4

X
dy -3y° dy -3y y
dx+2xy c it o ITe

af axs 2y 2y 1
= —= 2 2 = — =
dy ady 3 w(2xy“)sop x3(2xy?) xty
_ 1 -3y2 1 __aM, _ -6y
Mi=pM = o (3y* —x*y) = - — zs0 > =
=uN = L 2 1 =2 4 Ny _ —_Gy oM, _ 9N,
Ni=uN = (ny +x )— Pl then ay — 9X
F—x—— 5 fx ydx +—- fx4dy+c— —+ +ln|y| + ¢ solution
b vy, R 4y e -1
Or dx+ x* - dx+ x* - y + x* so Il_x“y
dy —dx
and 7+ > - In|y|+-
or the problem can solved as I.F= x*y#
» Example 3
Solve (y* + 2xy)dx + (xy3 + 2y? — 2x?)dy = 0
Solution

(y* + 2xy)dx + (xy3 + 2y? —2x*)dy = 0  eq.(1)

n= F
)
y(y3 + 2x)dx + (xy3 + 2y% — 2x%)dy = 0eq .(2)

From eq .(2) we see that (y3) exists inside the two brackets so u = L

y3
dy | y* ﬂ z —
T 73 += then f(x)y)=xy
Axy) _ 90y) _ 3 _ 1
o ay =X then X = p(xy?) so |n= 73
M=pM=p = S[y(y* +2x)] =y - 5
a 4x
so a_y M;=1+—
2
N1=pN=Y—13 (xy3 + 2y? —2x%) = x — E - Zy%
aNl _ 4x
ox y3

2
F(xy) = xy+fyi3 (2xy)dx + f( (xy + 2y% — 2x%*)dy = xy + ;C—Z +2In|y|=c End

Another solution
(y* + 2xy)dx + (xy3 + 2y% — 2x%)dy = 0

yonly) y

Solution
dy ny dy 2y x?
dx 2 dx | T2x 9xy) =77
xZ
Bg ay_z Zx 2xy) _2x 1
ax ax y? = plexyson = 2xy3  y3

x
F= f?(y4)dx+?+f?(2y2)dy+c

2
F= xy+;—2+ 2In|y|
The old solution
M=y* + 2xy and Z—IZ =4y3 + 2x

N=xy3 + 2y? — 2x? and ';—1:= y3 —4x
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l(aN aM) 1 (v — 4 4% — 22) _3th I F By1
—_—-————=s— —_ — —_ = — = y = —
m\ax " 3y SO7 T Z0) y x — 4y x " enl.F.= e 7
» Example 4
Solve (3y+4xy?)dx + (2x + 3x*y)dy =0
Solution
dy 3y R . -
i 2x then f(x,y) = x3y*withoutintegration|

dy 4xy? dy 3y e _ _
ax T 3x%y ix T 25 and s&xy) =x%y |withoutintegration|

F(xy) = f(xy)+g(xy) = x3y? + x*y® = x3y*(1 + xy) + withoutintegration| End.
Another solution

dy 3y 3.2
E-i_ﬂ then f(x,y) = x’y

3,2
Then z—; = % =2x3y = u(2x)sup = x*y
F=x3y2 + [ x?y(4xy*)dx = x3y* + x*y3 = x3y?(1 + xy) + ¢ End
The old method of solution
1

- —_1 2.2
F.—xM_yN = iy wherexy + x*y* # 0

» Example 5
Solve (y*+ 2y)dx + (xy3 + 2y* — 4x)dy = 0
Solution
(v* + 2y)dx + (xy3 + 2y* — 4x)dy = 0

Y(y? + 2)dx + (xy3 + 2y* —4x)dy = 0

dy vt dy oy -
So_ + w7 wt ~then f=xy

oxy) _
oy

1
X so x=u(xy3) then p= 7

1

FOY)= )+ 55 @NAX + [ s

The old solution

2
2yHdy = xy + y—: +y* = cEnd

1<6N 6M>_ _3th LF = f%dy_ 1
m\ax " ay)= enl.F.=e =33
» Example 6

Solve (x% +y?+ 2x)dx+ 2ydy =0

Solution

(x2+y2+2x)dx +2ydy =0
Since M= x%?+y?+2x which contents 3 terms and N = 2y which contentsl term and there is a common
derivative between them so we expect that p = e* .

d 2 d
vy, oLy

w2 T3 then f(xy)= yZel dx= y2ex

2,.x
afé);y-) = -a(yaye 2= 2ye* then 2ye* = p(2y) sop = e*
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F(xy) = y?e* + [ e*(x? + 2x)dx = e*(y* + x*) + ¢ End
The old way of the solution is

1(6M BN)_1 LF. = el 14% _ ox
n\ay ax) " sol.F.=e =e
» Example 7

Solve (-2y+x*y®)dx — 2x+2x3)dy =0

Solution

(-2y+x2y3)dx + (—2x — 2x3)dy =0

1
H= x3y3
(-2y+x2y3)dx + (—2x — 2x3)dy =0
dy -2y T |
ax T T2x then f(x,y) =x"*y = 32y
a 1
af(x,y) xyz  —2 -2 1
ay dy  x’y? then X2y3 u(=2x) so X3y3
FOY) =55+ [ 55 (2yDdx + [ —— (—2x3)dy = —— + In|x| + - +c End
J x2y? x3y3 y (yonly) x3y3 y x2y? 2 :
Another solution
(-2y+x*y®)dx + (—2x — 2x3)dy =0
Then
dy x?y3 dy 3 —2dy dx —2dy dx
= 242 = s |
ax =228  dx ' —2x y3 X7 y3 T z +Inlx]

F=% + iz + In|x| + cEnd
x2y? "y
The old solution is

IL.F. =x*yF
» Example 8
Solve y(8x-9y)dx+2x(x-3y)dy =0
Solution
dy 8 dy 8 4 - - -
d—i t% - d—i + Z—i = 2(;") then f(x,y) =2x*y|without integration|
a(z;_yy) =2x* = p(2x?) then n=x2

dy -9y* dy <3y 32— . .
ot oy~ dx 3 E) so g(x,y) = —3x3y?without integration|

F(xy) = 2x*y — 3x%y? = xy(2x® — 3x%) + c|withoutintegration|

—3x3y2
Also % = -6 x3y = p(—6xy)
n=x2
The old solution is
ILF.= x*ybf
» Example 9
Solve -y(y+x)dx+(xy+x?)dy = 0
Solution

Homogeneous and its power is (2) so multiply the D.E. by ( 2)
-2y(y+x)dx+ 2(xy+x?)dy = 0
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dy —2y? dy -2 2
d_i’+ ZX}; - d_z(,+2_xy so f(x,y) =i—2|without integration|

yZ
ofxy) _ %62 _ 2y

3y 3y 22 = u(2xy)thenp = x—13 i.e. not exact

F(xy) =% +f (xy)dx—y—2+3—};=c End.

The same results we can obtain if

ﬂ —2xy dy -2y _ ﬁ - - -
wtoz 2o + and g(xy)=3 [without integration|

yZ
ag(x,y) 9003 2y 2y 1
= _ — = 2 g
3y 3y a2 50— = u(2xy)thenu =

2
F(Xy)—f (- xy)dx+— X1 —c End
The old solutlon is
<aM 0N> -3
N\dy o0dx

» Example 10
Solve y(x3 —y)dx —x(x3 +y)dy = 0
Solution

dy -y* dy -y 1

dx —xy - dx+ —X then g(xy) = xy
1

dgixy) 9% 1

2

-1
= = —_—= —2 —
ax dx x%y #(=y") thenp x2y3

F(Xy)__+fx2 3(x Y)dx_ _+_:

x3+ 2y = cxy? End
the old solution is by inspectiion

» Example 11
A—-solve -(3y* +x3y)dx + (3xy® +xY)dy =0
B-solve -(y*+x3y)dx + (xy3+x*)dy =0

Solution A
(-3y* — x3y)dx + (3xy3 + x)dy =0

dy -—3y* dy -3y aa YV — . .
dx+3xy = 3t o then f(x,y) = x 3y —X3|w1thout1ntegratlon|

y3
af(xy) 905 3y? 3y? 5 1
ay = a—y = X_3 SO X—3 = H(SXY ) then n= E

F(xy)——+f ( —x3y)dx + [ (x4)dy———ln|x|+ln|y|+c

yonly xty

Another solution
(-3y* — x3y)dx + 3xy? + x*)dy = 0
Solution
(y*—x y)dx+ Bxy? +xY)dy =0
so y(y3—x3)dx+ Bxy3+xHdy=0 ie p=—

x“‘y
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dy —x3 dy -y dy dx _ y

- + —- o +—x I0) P - Iny — Inxtheng = lnx
ag_alni_l_ ) B 1
dy dy _y_ux sou—x4y

3
F= z—3 — In|x| + Inly| + ¢without integration|

Solution ( B)
—(y* +x3y)dx + (xy? + xH)dy =0

Then —y(y3 +x3)dx + (xy? + xY)dy =0

ISSN No:-2456-2165

Solution

Yy
dy . —x3y dy , -y _dy dx " T T ag _Olm 1 4 1
pacl - - 0= — — > = —_ _ = = - = = —_—
Fela ol - g(x,y) = Iny — Inx|without 1ntegrat10n|ay > = u(x®)sou prm

note ; u = ley (youtsideMandx* is inside N)

3
F(x,y):leyf—y"dx—lnx+lny+c=$—ln|x|+ln|y|+cEnd.

Another solution

-(y* + x3y)dx + (xy? +xH)dy =0 - —y(y?® +x3)dx +x(y3 +x3)dy = 0
We see that there is homogeneous D.E. inside the brackets of power 3

So multiply it by 3

Byt + x3y)dx + 3(xy? + x*)dy

4 3 a(yg) 2
dy | -3y dy -3y y of x3 _3Y 3
— — _ — — e d = -_ —_— i —— e—
Then dx + 3xy3 dx + 3x f x3 o ay ay 3 1Bxy?)
SO —L
U—x4y

x3
The old solution is
Let y=vx so dy=vdx+xdv

3 3
=y——fxi—y(3x3y)dx+f$(3x4)dy+c= i—3 —3In|x| +31In|y| + ¢ END

» Example 12

Solve
(Bx% + y?)dx + (2xy + x3 + xy? —y)dy = 0

éolution
Since there are (2) parameters in M(x,y) and (4) in N(X,y) so we expect that I,F. is equal
(e”)
dy 3x? dy (3 5
A il AT = Jdy — x3ay
v dx+ " so f(x,y) =x%e x3e
a(x3e¥)

= x3e’thenx®e? = u(x?)sou = e¥

F(xy)=x3e” +[ y’e¥dx + [ e’ (—y)dy=e’(x® + xy* —y + 1)=c End.
The old solution

1<6N 6M>_1 [F— ef1dy — gy
m\ax " ay) sol. F.= e =e

» Example 13
Solve (x% +y? + x)dx + xydy = 0
Solution

Semi homogeneous because d(xy) =xdy+ydx which are not foundin the D.E. so multiply by 2
x)dx + 2xydy = 0

NUISRT22MAR1143 WwWw.ijisrt.com
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dy 2y? dy 2y -
ax E,—) &+£ so f= x°y
9 xZ 2
(a—;) = 2x%*ythen 2x*y = u(2xy)sou = x

x4 x3
F(xy) = x2y* + [ x(x* + x)dx = x*y* + -+ +c End.
The old solution

1(6M 6N>_ 1 [ F— jldx
N\ay " ox —xso. =e'x =x
» Example 14

Solve (3x% +y% + 4)dx + x(x — 2y)dy = 0

Solution

dy 7 -

WY e 99 _ =% _ _1
= ot 5509 = then = x =pu( ny)SO[l—xz
—y? 1 5 x?2 —y? 4
F=—+|5@x*+4)dx+ | zdytc=——+3x+y——+cEnd
x x x x x
The old solution is

dx  -2xy

16_M_0_N_—_2 — f%dx_ —Zlnx_i
N(ay ax)_xSOI'F'_ e =e =5
» Example 15
2
Solve y(xy+2)dx+(¥+8x -Hdy =0
Solution

dy xy* dy 2y 25 of - x%y 3
dx+ﬂ —>dx+5xsof—xythenay—5xy =u > sou =2y

2
F=x?y5+[ 2y3(2y)dx — [ 2y3(4y*)dy + ¢ = x*y° + 4xy* — 2y* + ¢ END
The old solution isF.= x*yf

» Example 16
Solve (5x* — 2x%y + 2y?- 4xy)dx — 2(x% — 2y)dy = 0
Solution
dy _szy 2y pX af 25X 2 X
a+ oz f=—-2x°ye thena—y = —2x%e* = u(—2x*)sou=-e
F= [ e*(5x* — 2x%*y + 2y* — 4xy)dx + ¢
The old solution is
ILF.=x*yP
» Example 17
solve (xy-4Inx+x? sinx?)dx + x?dy = 0
solution
dy  xy .y - [ S— -1
dx+x2 - dx+x - f= xySan—X—l.l(x ) thenp = x
2
F=xy+/ i (—4Inx + x? sin x*)dx = xy — 2(Inx)? - %ﬂ:

The old solution is

1.0M N, _-1 _1

N(E — E)—Xand IL,F. = :
» Example 18

Solve y(1- xy)dx+x(xy-1)dy=0

Solution

Since we have yfi(xy)+xfz(xy) =0 then we can multiply the D.E. by (-1)

d - -1 a 1
- y(1- xy)dx-x(xy-1)dy=0 so =*+ = thenf = P anda—’; = 7= k@
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1
SOH =2y

-1 1 1 -1
F:E - IW (xy®)dx + IW (x*y)dy + c = o Inx + Iny+c END

The old solution is
| F 1 1 1

_Mx:Ny - xy(1-xy—xy+1) - 2x2y2

» Example 19
Solve (2y* —2x3y)dx — (4xy3 —xH)dy =0
Solution

dy , 2y* dy y y? aof _ —4y_
-t — - E+2— - f= —ZTthE‘nB—yZ T—IJ.(-4Xy3)

dx = —4xy3
1

L=

nyZ

—-2x

2 2
F= [ 57 (2y* — 223y)dx+C=—2% - ~+C END

The old solution is

|E. = 1 _ 1 _ 1

T T Mx+Ny | xy(2y3-2x3-4y3+x3) | —(2xyt+xty)

» Example 20
solve (—y3 + x*y)dx + (xy?> — x3)dy =0

Solution
e N ) N SR -1
dx+ xy? - dx+ x - f= x so ay x—u(Xy ) then p'_xzyz

Yo (2 N ;
P+l zz (P pdx+c=1+7+c  solution

Il. CONCLUSIONS

e The new methods are innovative and by them we facflitate
the solutions of the problems either by finding the answers
directjy i.e. without integeation or by finding the
integratibg factor direcrectly or simply .

o | see that these mothods can be new subjects of the
CALCULUS book .

o | see that these methods can share in the Intelligent
Artificial (Al)because of the short time , less papers and
efforts ( may be decreas the human mistakes ) .
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