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1- linear Diff. Equ.
2- System of Diff. Equ.
3- Fourier Series.

4- Partial Diff. Equ.

Second order linear Diff. Equ.

y*+p(X) y+g(X)y=r(x)

where p(x) , q(x) and r(x) are functions of x only.
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y'+x° y+6y=e*

linear — Non homogenous
yy"+x3 y'+(x—1) y=sin x

Non linear — Non homogenous
V' (X2 +2) y+4y=0

linear — homogenous

if r(x) = 0 — Homogeneous.
If r(x) # 0 Non homogenous

P(x) & q(x) Coefficients of equation.
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y"+ay'+by=0

(homogenous — second order linear D. E with constant) coefficients.

y = e
y''= o e

y''= o2 gox

a2e™*+a o e™*+bhex=0
(0?+ao+b)er*x=0

a’+aa+b=0 characteristic equation.

_—a+ya®-4b
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y' +y'-2y=0

a+0—-2=0

(a+2)(a-1)=0

m=-2,0,=1

y =C e+, ex

y''+ay’+by =0

y = e y' =0 e y'" = a2e ™

a’e™+aoe *+bex=0

(0?’+aa+b)e=*=0

a’+aa+b=0 Jall Aaldl) 5 jaall Aataall

_— . 2
characteristic equation _—atva'-4p
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—atwi T -
a2—4b<0 =-wW?2  J_w?=wi Oy = =—a *twl
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y = e® (A cos wx + B sin wx) general solution
(A, B) ol 5 Usbaall )5S Lavie olall Jall
Jallda s i an sl 13

L g )
y'(0)=1 , y (0)=4
at (x=0) at (x=0)
dy/dx=1 y=4
(A,B) st (il il 4008l 4 all (g0 Lisal s Aslaal) 45 5 (5 sy (o oy gl ) 2
y(0)=4
4=e°(Acos0+Bsin0)
4 = 1(A+0)

A=4
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|_3-Double roots _

(11=(12: = a.
y=(Cp +Cx) e

y"'+ 8y + 16y = 0

Solution :-
AM+8A+16=0
(At+t4)(AL+4)=0
}\«1:'4 ,}\42:'4

y = (Cy + C,X) &% general solution



P i TP WP PR K
daaj Al g Al LA rdslib

Find the particular solution
ify(0)=3,y'(0)=1
y'(0)=3,3=(c, +c,*0) e
dy/dx = (¢, + ¢, X) * -4e ™ + e* (c,)

1= (Cl +3 *0) * _4e4X0 4 @-4x0 (CZ)

c,=13

y = (3 + 13x) e particular solution



