Diffexential Equations

o Diffenentiation * An equation t'nuoium? the independent variabie X (sag), dependent vanmiable
nd(sag) and the diffenential cofficients of dependent vaniable with

nespect  to independent vaniable e dY d_i‘}_, La'j_,....., ete.
dx  dx*  dx’

Example iLL+ ug & B .ﬂy_ S_LJ_+ Sbc x* axe diffexential equations.
dx dx? ax

¥ Onden and Degnee of a diffenential equation
The Onden of 0 diffenential equation is the highest oxden denivative occurning in the
diffenential equation

The degnee of o diffexnential equation is the degnee of the highest onden destivative
occunning in the equation, when the diffenential cofficients ane made f[nee from
sadicals , fnactions and it (s wxitten as a polynomial (n diffenential co- efficient.

3 /
Example : ﬁ#_ + 2 __'f_ _'£+ Y - highest oxden denivative < 3 = onden =3
dx’ dx* dx

\ / the degnee of the highest oxden dexivative ottuning (n the equation
degnee = 1
( d_'j_)+ Sin _EL _0\4

adz*

onden = 2

degnee - not defined ( because this diffenential eq" cannot
be wnuitten in the form of pnfynamial in diff" co- efficient )

, Note . Onden and d:gnee of a diffenential eq" ane always positive integess.

ol Genenal Solution +  The solution which contains axbitnany constants (s called the
genemal solution (puimitive) of the diffenential equation.
¥ Panticulon Solution :  The solution obtained fxom the gmenal sofution by g:‘w‘ng
panticulan values to the ﬂﬁbffﬂaﬂg constants (s called a
ponticulan Solution 0f the diffenential equation.

¥ Equations in vaniable gepanable form :

Considert the equation dy = X.Y whene X is a function of « onl, and Y is a funclion
ox of y only.

(1) Put the equation in the form 1 dy = X.dx
Y

(L) Integnating both the sides , we get [M_ = fde + C whene ¢ is an anbitnany constant.
mus the xequixed sol" is obtained.

¥ Equations Reducible to vaniables Sepenable fonm

() White the given equation in fonm dyg - f(ax+ by +c)
dx

() Put ox +by+¢ = z, so that : J_(ﬂ- a)
'j g_a'{_ b \dx



(L) Putting  this dy (n the given equation , we get i(d_a-a)= f(z). This eq" is

dx b\dx
neduced (n the fonm : _dz = dx. Aften integnating , we get the »equined
nesult . atbf(z)
y | , , | . | dy . Flx,y)
v/ Homngenous diffenential Equation A diffenential equation of the fonm -4

s said 1o be homngerwus diffenential equation (f Ff'x.g) (s a homogenous function of &eam Zeno.

(1) Suppose y=vx and so dy . v+ xde.
dx

dz
o The value = VX and _d_g_ = UVt xde (s Substituted in Qiven eq". The
dx oz

vasioble sepanable form , which can be solved bg inf.eqnat:‘ng both sides.

() Ffﬂu{hf V. is neplaced by Y to get the nequined solution.
: x

, Jote :  If the homogenous differential equation (S (n the form dx = F(z,

d
Substitute x= vy and so dx - u—+Jﬁ.v_ and pxoceed as above. {
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¥ Finst onden linean diffenential equation

dy + Py =9 (0) oax 4 Px=¢ (t)

oz oy

whesne P and § ane constents 0w Funrh‘an o{ x anhf whene P and 8§ ane constants 0 function Df Y ﬂHfo_
[Pdx [Pdy

IT.F. = € (1.F. = Integnating facton) I.F. = ¢ (1.F. = Integrating facton)

Solution of (i) is ; Solution of (I) i ;

y.(IF) - fﬁ’X(T-F-)dx +C %:( I.F) = f@x(r.r.)d? +C




