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Definition
Central difference operator 6: The central difference
operator is defined as

Definition
Average (Mean) operator p: The central difference
operator is defined as

h h
f($+§)+f($—§)

2

pf(x) =
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- (zir) (1 —|—1A)(1 -V)=1
chapra (iv) p= 3 [EV24+ E-Y2] (v) §=V(1-V)"1/2

operator ('Ul) H — |:1 _|__ :|
4
d
vii) E =P, where D = —.
(vit) T
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Proof: (i) We know that Ef(x) = f(z + h). Therefore,
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— Af(@)- V()

= {fle+h) = f@)} = {f(x) - f(z =)}
(

flx+h)—2f

LNJPIT, Chapra

z) + f(z —h)

Relation between finite difference operator...



Relation
between finite
difference
operator...

Dr. G.K.
Prajapati

LNJPIT, v {Af(x)}
: C' V{fz+h)—fz)}
(VS +h) — V()
{(f(z+h) = f(x)) = (f(z) = flz—h)}
= fle+h)=2f(x)+ f(z - h)

Thus L.H.S. = R.H.S.
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(z)We know that Vf(z) = f(z) — f(x —h) = Vf(z) =
Chama flx)—E7'f(z) = V=1-E"! = 1-V=FE"!and
A= E—l — 1+ A = E. Therefore,
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L+A)1-V) = (B)E) =1
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B2 f(2) + BTV f ()]

pf@) = 5 [EV24+ B2 fa).
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(v) We know that 1 — V = E~!Therefore,

R.H.S.

V(1 -V)"2f(x)
V(ET) T2 f(x)

v{E @} = Vit

2
h h
f($+§)—f($+§—h)
h —h
f(95+§)—f(33+7)

5f(z) = L.H.S.
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’ (v) We know that the Taylor's series

Eiere 2
= f(x)—l—hf’(x)—i—%f”(x)—i—...
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2
operator = f(z)+hDf(z)+ %D2f(:c) + ...

[1+hD+;D2+...]
= e f(=)

Ef(z) = "Pf(x).
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