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Lecture-4
Conversion of initial value problem into integral equations

Consider the initial value problem

d"y ra(x) d'y
" d!

+..+a (x)y=F(x) ,

with the initial conditions
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Where the functions a,(i=1,2,...n) and F(x) are defined 1n [a,b].
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Now le ':iT‘ 4

& 1—]:] = j{f’(r}u’r

. i%:uc = jgﬁ(!}df

of j;‘lt = j¢(! Mt +c,
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Again, Integrating both sides with respect to x from x;to x, we have

{jTl_lll - jgﬁ( b’ e ljtf.l‘ ,
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" ih_lt' = J B+ (x-x,)
"
or /-- [@(m e (t=x)te
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Integrating again w. . to.x from x; to X, we obtain
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and 5o on.
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Finally, we get.
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Substituting these values of y and its derivatives in the given differential
equation, we obtain

¢(ﬂ+u,(r'[“’Hkhﬂ'l]|+u;1r|’J = F@=¢@+y @)= [K@Endwa
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where y (x) =c, ,a,(x)+ :( p PR =Xy )e :H: ) [
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=f(x)
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- F(.r):gi(_r)w(.n—[h’(.r,ng&u)m,

¥

where (x) = ¢, @ (x)+ :-('" » F{X=X,)C, :f'f:(..l')+
n-1
X-X
tiCp H(X=%p)6 + .. F €, ﬁl—u”(_r)
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and
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K(x,0)==1a,(x)+(x=1)a,(x)+...+ a (x)

] (n-1)!
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Now, let us assume
F(x) - p(x) = flx)
then we get

T

d(x)=f(x)+ jl{(.x'.r)tﬁ(!)dr,

%5

which is a Volterra integral equation of the second kind.
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