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Abstract: This study deal with seven points finite difference method to find the approximation solutions in the area of mean square
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ability and efficiency of this method.

Keywords: Mean Square Convergence, Random Partial Differential Equations, Finite Difference Technique.

1. Introduction

The differential problems in both partial and
ordinary are powerful implement for describing the
view of many applications in our life. The inputs like
as functions or factors appearing in the applied models
are subject to uncertainty, this reason may be from
error measurements, or from the methods that used for
modeling [1-7]. These objects drive us to agent to
random models where they are containing random
variables and stochastic processes. The data (initial
conditions, source term or coefficients) are input by
means of randomness [8-13]. The random difference
method by using three and five points for the problem
in the following type

Uy = By, (x,t),t €[0,T],x € 0,X],B(r.v.) (1)

u(x,0) = uy(x)
u(0,t) = u(X,t) =0, B is a random variable.

Our aim of this work is to approximate the solution
of equation (1) by using the seven points difference
technique. This paper is organized as follows. Section
2 deals with some preliminary definitions. Section 3 is
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addressed to the presentation and the proof of the
convergence for the seven points difference scheme
for solving equation (1) in mean square sense. In
Section 4, the statistical mean value for the exact, and
numerical solutions is obtained. Finally, we state the

conclusions of this paper.
2. Preliminaries

The random difference technique Ljuj = G;} that
RPDE Lv=aG
consistency under the mean square when the time
t=(n+1)At, if for any smooth function ® =
®(x, t), we have in mean square:
E|(L® — G)} — (L} ®(kAx,nAt) — G| - 0
At:

according to the satisfy  the

k - o,n— o, Ax - 0,At -

0 and (kAx,nAt) - (x,t).
The random difference technique Ljuj = G} that
according to the RPDE Lv = G, satisfy the exponential
stability under the mean square, if for the positive

constants ¢, d, k also, negative' constant b  such that:

2
E|uZ+1| < keP*E|u°|?,

For ,all: 0<t=(Mm+ DA, 0<Ax<eand0 <
At < 6.
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The random difference technique Ljuj = GJ}, approximating RPDE Lv = G is convergent in the mean square
attime t = (n + 1)At, if

Elu} —ul®> -0

At: Ax >0, At >0, kAx — x, nAt —> t.

3. Random Differential Scheme with Seven Points

The difference scheme for equation (1) with seven points is]
uptl = (1 —490rp)u} + rB[2uf_; — 27u}_, + 270u}_; + 270u},; — 27ul,, + 2ull,;]

u) = uy(x,),uj = ul =0, B, is a random variable 2
where u, = il and
t — At ]
_ 2uj_g — 27uj_p + 270uj_q — 490uy + 270uj g — 27uj,p + 2ups
Yo = 180Ax2

3.1 Consistency of RFDS (2)

Theorem (1). The stochastic difference scheme with seven points (2) is consistent in mean square sense.

As:
kZ
At - 0,Ax > 0,n > o0,k —> 00,7—> 0
and
(kAx,nAt) - (x,t)
Proof:
Assume that ®(x,t) be a smooth function then:
(n+1)At
L(®P)} = ¢(kAx, (n + 1)At) — ®(kAx, nAt) — ,B_f ®,, (kAx,s)ds
nAt

and
Ly ® = ®(kAx, (n + 1)At) — ®(kAx, nAt)
—1rB (ZCD((k —3)Ax,nAt) — 27®((k — 2)Ax,nAt) + 2709 ((k — 1)Ax, nAt)
— 490 (kAx,nAt) + 270((k + 1)Ax, nAt) — 270 ((k + 2)Ax, nAt)
+20((k + 3)Ax, nAt))
Then we have:
E|L(®)} — L} @/

(n+1)At
=F ‘—ﬁ’f ®,, (kAx,s)ds
nAt

+ 1B (2c1>((k — 3)Ax,nAt) — 27®((k — 2)Ax, nAt) + 2700((k — 1)Ax, nAt)

— 490®(kAx, nAt) + 2709((k + 1)Ax,nAt) — 270((k + 2)Ax, nAt)
2

+20((k + 3)Ax, nAt))
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(n+1)At
f D, (kAx,s)ds
nAt

-7 (2c1>((k — 3)Ax,nAt) — 27®((k — 2)Ax, nAt) + 2700 ((k — 1)Ax, nAt)

— 4909 (kAx, nAt) + 2700((k + 1)Ax, nAt) — 270((k + 2)Ax, nAt)
2

+20((k + 3)Ax, nAt))]

Hence:
Pl Pl "'?‘! §J k] 4]
E|L(®): — L29|% < E | B2 {jﬂ*ﬂ:m@u(mx,sjds e #(m([h -
o180k T Ax®
3)Ax,nAt) — 27@((k — 2)Ax,nAt) + 2709((k— 1)Ax,nAt) —
490®(kAx, nAt) + 2709((k + 1)Ax, nAt) — 279((k + 2)Ax,nAt) +
20 ((k + 3]&:;,@::)]]
z
As: At—=0,Ax—- 0n— o, k— :::,J;—%rﬂa_nd (kAx,nAt) — (x,t)
Then
EIL(®)? — LY@ (kAx,nAD)|* = 0
Hence, therandom difference scheme () is consistent in mean square sense.
3.2 Stability of RFDS (2)
Theorem (2). The random difference scheme with seven points (2) satisfy the stability if k=1 and b=0.
The proof:
As we have:

uptl = (1 — 490rB)uf + rB[2ul_5 — 27ul_, + 270u}_; + 270u)l,; — 27ull,, + 2ul,s],
Then:

E|ul*|® = E|(1 — 490rf)ul + rB[2uf_s — 27ul_, + 270u)_; + 270}, — 27uly, + 2u 5] 2

= E[(1 —490r8)*(u})*
+ (rB)?[2u}_5 — 27u}_, + 270ul_; + 270u},; — 27U}, + 2ul,5]?
+ 2r(1 — 490rB) (up)[2uf_3 — 27uj_y + 270uj_; + 270ui,q — 27uj o + 2uj,5]|

Hence:
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Elup 1|’ = E[ul 2 — 980E|rB(uf)?| + 240100E| (rB)*(uf )?|

+ [4E1(rB)? (uf_3)?| + BE|(rB)* (uf_3uf+3)| + 4E|(rB)? (uf13)?| + 729E|(rB)* (uf_,)?|
+ 1458E|(rB)* (Wi 2k 2)| + 729E|(rB)* (uft42)*| + 72900E|(rB)? (uf_1)?|
+ 145800E|(rB)* (Wi —1uf+1)| + 72900E|(rB)* (ue11)?]
— 108[E|(rB)* (u_suk_p)| + El(rB)* (Wi _su )| + E|(rB)? (Ui 3ui—2)|
+ E|(rB)* (uf y3uft42)]
+ 1080[E|(rB)? (ug_zup_| + E|(rB)* (uf_suf41)| + El(rB)* (ufty3uk—o)|
+ E|(rB)* (uft y3utft )]
— 14580[E|(rB)* (uf_puk—)| + El(rB)* (ui_pui )| + E|(rB)? (Wit
+ E|(T.3)2(UZ+2ulrcl+1)|]] + 4E|(rf) (upui—3)| — 1960E|(T.3)2(u1rclulrcl—3)|
— S4E|(rB) (uf ui_)| + 26460E|(rB)* (ujui )| + 540E|(rB) (uuj_,)|
— 264600E|(rB)* (ufu_)| + 540E|(rB) (uf uf,1)| — 264600E|(rB)* (ujujt )|
— S4E|(rB) (uuf_5)| + 26460E|(rB)* (uf ui o) | + 4E|(rB) (Ui ui43)]
— 1960E|(rB)* (ujuj43)I
By using the supermom we have:

E[u*'[* < sup [Eluf | — 980E|rB (uf)?| + 240100E|(rf)? (uf)?|
k

+ [4E1(rB)? (uf_3)?| + 8E|(rB)* (uf_3uf+3)| + 4E|(rB)? (uf13)?| + 729E|(rB)* (uf_,)?|
+ 1458E|(rB)* (Wit 2)| + 729E|(rB)* (uft42)*| + 72900E|(rB)* (uf_1)?|
+ 145800E|(rB)* (Wi _1uf+1)| + 72900E|(rB)* (ue11)?]
— 108[E|(rB)* (u_suk_p)| + El(rB)* (Wi _su )| + E|(rB)? (Ui 3up—2)|
+ E|(rB)* (uf y3uft42)]
+ 1080[E|(rB)? (uf_zup_| + E|(rB)* (uf_suf41)| + El(rB)* (ufty3uk—o)|
+ E|(rB)* (uft y3utft )]
— 14580[E|(rB)* (uf_puk—)| + El(rB)* (ui_pui )| + E|(rB)? (Wit — 1)
+ E|(T.3)2(UZ+2ulrcl+1)|]] + 4E|(rf) (upui—3)| — 1960E|(T.3)2(u1rclulrcl—3)|
— S4E|(rB) (uf uf_)| + 26460E|(rB)* (ujui )| + 540E|(rB) (uuj_,)|
— 264600E|(rB)* (ufu_)| + 540E|(rB) (uf uf11)| — 264600E|(rB)* (ujujt )|
— S4E|(rB) (uuf_5)| + 26460E|(rB)* (uf ui 1) | + 4E|(rB) (Ui ui43)]
— 1960E|(rf)* (wiuit43)]
Hence,
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E|uz+1|2 < stip Elu}|> — 980ir2f ElrBul})?| + 240100 slszI(rﬁ)z(u,'j)zl + 451:p E|(rB)?(u})?|
+8 SI:pEI(rﬁ)Z(uE)ZI + 4s1ipE|(r/3)2(u2)2I +729 s%pEI(rﬁ)Z(uE)ZI
+1458 SlszI(rﬁ)z(uE)zl +729 SI:pEI(rﬁ)z(uﬁ)zl +72900 sngI(rﬁ)z(uﬁ)zl
+ 145800 slszl(rﬂ)Z(uﬁ)zl + 72900 sngl(rﬂ)z(uﬁ)zl

— 108

inf E1(rf)* (up)®| + inf E|(rp)? (up)?| + inf E|(rB)* (we)?| + inf E1(rp)* (up)?|

+1080 | sup E|(rf)*(wi)®| + sup EI(rB)? (up)?| + sup E|(rf)* (ui)?|

+ supE|(rﬁ)2(uz>2|]
k

— 14580

inkf El(rB)* (up)?| + inkf E|(rB)* ()| + inkf E|(rB)* (up)?|

+ ir}{f El(rﬁ)z(uﬁ)zl] + 4sng|(rﬁ)(u;’§)2I - 1960ir}}f E|(rf)* (ui)?|

- 54ir]}f E|(rB)(ui)?| + 26460 SI:pEI(rﬁ)z(uz’é)zl + 540 sngl(rﬁ)(u;’é)zl

— 264600inf E|(rB)? (uf)*| + 540 sup E|(rB)(up)?| = 264600inf E|(rf)* (uf)’|
- 54ir]}f E|(rB)(ui)?| + 26460 sngl(rﬁ)z(u;’é)zl + 4s1:p E|(rB) (u)?|

— 1960iI}1{f E|(rB)*(ul)?|.
As: v = 0 and for large k£ and n we can deduce that:
Elu ™) < sup E[ul|?
k
Hence:

2 12 2
supE|up™|” < supElug|?> < supE|up!|” < - < supE|uf|
Then: , k k k
Elun+1|2 < E|u0|2

Where K =1 ,and b = 0, then the random scheme (2) satisfy the stability.
3.3 Convergence of RFDS (2)
Theorem (3). The random difference scheme with seven points (2) satisfy the convergence if:

2
k - oo,n - «,Ax - 0,At —> 0,%—> 0 and (kAx,nAt) - (x,t)
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The proof
Eluf — ul? = EI()™ W} — L)l

As we proved that scheme (2) is consistent, thus:
m.s.
rup — Lu

Hence we obtain:
E|(L — Liu)l? - 0
At: as At - 0,Ax - 0,n > 0,k - © and (kAx, nAt) - (x,t)'
Since the scheme is stable that mean (L})™! is bounded
Hence:
Eluf —ul>-0

2
As: At - 0,Ax - 0,n > 0,k > oo,% - 0and (kAx,nAt) - (x,t)
Therefore, the scheme (2) has been convergent.
4. Case study

Uy = Py, (x, t),t €[0,T],x € [0,X],8(r.v.) 3)
u(x, 0) = sin(mx)
u(0,t) =uX,t) =0
4.1The Analytical Solution
u(x, t) = e Pt sin(mx)

4.2 The Numerical Relation by Using RFDS (‘with three and five points)

With three points:

BAt "
1-— Zm(l - cos(Axn))]

up = sin(kAxm) [
With five points:

7BAt  1BAt .
3(Ax)?  3(Ax)? cos(Axm) (cos(Axm) — 8)]

up = sin(kAxm) [1 —

4.3 The Numerical Relation by Using RFDS (with seven points)

Here we have the scheme,
uptl = (1 —490rp)u} + rB[2uf_5 — 27ul_, + 270u}_; + 270u},; — 27ull,, + 2ul 5]
ul = sin(mxy,),
ug =uy =0,

At

= Toonz Xk = kAx ,t, = nAt, ,B 1s a random variable.

As:

First from the initial condition. we have:
u) = sin(kAxm)
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u,lc =(1- 490r)u2 +r (2(u2+3 + u2_3) - 27(u2+2 + ug_z) + 270(u2+1 + ug_l))
= (1 —490r) sin(kAxm)

+r (2 (sin((k + 3)Axﬂ) + sin((k — 3)Axﬂ)) — 27(sin((k + Z)Axﬂ) + sin((k — Z)Axﬂ))
+ 270(sin((k + 1)Axﬂ) + sin((k — 1)Axﬂ)))

= (1 - 4907w + 7 (2ufys +uf_) — 27(uly; +uf3) + 270(ufyy +uf_y))

= (1 —490r) sin(kAxm)

+ r(Z (2 sin(kAxm) cos(3Axm)) — 27(2 sin(kAxm) cos(2Axm))

+ 270(2 sin(kAxm) cos(Axn)))

sin(kAxm) [1 — 4907 + 4r cos(3Axm) — 541 cos(2Axm) + 5407 cos(Axm)]

= sin(kAxm) [1 — 4907 + 47 cos(3Axm) — 54r(2 cos?(Axm) — 1) + 540r cos(Axm)]
= sin(kAxm) [1 — 4907 + 4r cos(3Axm) — 1087 cos?(Axm) + 54r + 540r cos(Axm)]
= sin(kAxm) [1 — 4367 + 4r cos(3Axm) — 1087 cos(Axm) (cos(Axm) — 5)]u?

= (1 - 490)u} + 7 (2(ubys +ub_y) = 27(ubyy + ub5) + 270(ubsy +uf_y))
= (1 — 490r) sin(kAxm) [1 — 4361 + 41 cos(3Axm) — 108r cos(Axm) (cos(Axm) — 5)]
+7r (Z(Sin((k + 3)Ax7r) [1 — 4367 + 4r cos(3Axm) — 1087 cos(Axm) (cos(Axm) — 5)]

+ sin((k — 3)Ax7r) [1 — 4367 + 47 cos(3Axm) — 108r cos(Axm) (cos(Axm) — 5)])
—27(sin((k + 2)Axm) [1 — 4367 + 4r cos(3Axm) — 1087 cos(Axm) (cos(Axm) — 5)]
+ sin((k — Z)Axn) [1 — 4367 + 47 cos(3Axm) — 108r cos(Axm) (cos(Axm) — 5)])

+ 270(sir1((k + 1)Ax7t) [1 — 4367 + 47 cos(3Axm) — 1087 cos(Axm) (cos(Axm) — 5)]

+ sin((k — 1)Ax7r) [1 — 4361 + 4r cos(3Axm) — 108r cos(Axm) (cos(Axm) — 5)]))
= [1 — 4367 + 4r cos(3Axm) — 1087 cos(Axm) (cos(Axm) — 5)] [(1 — 490r) sin(kAxm)
++r (Z(Sin((k + 3)Ax7t) + sin((k — 3)Ax7t)) — 27(sin((k + Z)Axn) + sin((k — Z)Axn))

+ 270(sin((k + 1)Axﬂ) + sin((k — 1)Axﬂ)))]

= sin(kAxm) [1 — 4367 + 4r cos(3Axm) — 108r cos(Axm) (cos(Axm) — 5)]?
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u,f =(1- 490r)u,% +7r (2(u,%+3 + u,%_3) - 27(u,§+2 + u,%_z) + 270(u,2(+1 + u,%_l))

Then we have:

= (—490r) sin(kAxm) [1 — 4367 + 4r cos(3Axm) — 108r cos(Axm) (cos(Axm) — 5)]?
+r (Z(Sin((k + 3)Ax7r) [1 — 4367 + 41 cos(3Axm) — 1087 cos(Axm) (cos(Axm) — 5)]?

+ sin((k — 3)Ax7r) [1 — 4367 + 4r cos(3Axm) — 108r cos(Axm) (cos(Axm) — 5)]?)

- 27(sin((k + Z)Axn) [1 — 43671 + 4r cos(3Axm) — 108r cos(Axm) (cos(Axm) — 5)]?
+ sin((k — Z)Axn) [1 — 4367 + 4r cos(3Axm) — 108r cos(Axm) (cos(Axm) — 5)]?)

+ 270(sin((k + 1)Axm) [1 — 4367 + 47 cos(3Axm) — 1087 cos(Axr) (cos(Axm) — 5)]

+ sin((k — 1)Ax7r) [1 — 4367 + 4r cos(3Axm) — 1087 cos(Axm) (cos(Axm) — 5)]2))
= [1 — 4367 + 47 cos(3Axm) — 108r cos(Axm) (cos(Axm) — 5)]? [(1 — 4907) sin(kAxm)
+r (Z(Sin((k + 3)Ax7r) + sin((k — 3)Ax7t)) — 27(sin((k + Z)Axn) + sin((k — Z)Axn))

+ 270(sin((k + I)Axﬂ) + sin((k — 1)Ax1t)))]

= sin(kAxm) [1 — 4367 + 4r cos(3Axm) — 108r cos(Axm) (cos(Axm) — 5)]3

up = sin(kAxm) [1 — 4367 + 4r cos(3Axm) — 108r cos(Axm) (cos(Axm) — 5)]"

Finally:

up = sin(kAxm) [1

109gAt  pAt
45(Ax)% * 45(Ax)?

3pAt "
cos(3Axm) — cos(Axm) (cos(Axm) — 5)]

5(Ax)?

4.4 Verification for the Convergence of Mean
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B~ Potsson(0.5)

1. With three points

E|n| x t. E(u]) E (u ':x'-t-].u.e,._) E ('u l.‘T"t};_«.-_._e_\._} —E(u})
1]1]01 0.005 0.3014548103 03016662209 0.0002114106000
1]11]01 0.001 0.3075045577 0.3075032768 0.000001280900000
1] 1]01]| 0000001 | 030901545821 0.3090154694 1.270000000 <10~ °
1101 00000001 | 03090165433 0.3090168419 1.400000000 <1077
2. With five points
Elnl z £, E (u?) E (u (.t),.. ) | |E ('u (2.t),, .. ) — E(u})
1]11]01 0.005 0.3013931238 0.3016662209 0.0002730971000
1]1]01 0.001 0.3074922202 0.3075032768 0.00001105660000
1]1]01]| 0000001 | 03090154696 0.3090154694 2.000000000 <1010
1| 1) 01| 00000001 | 0.30901658418 0.30901658419 1.000000000:< 1010
3. with seven points
kln| o |t E (ul) E (u. (.t),. . ) | |E ('u (z, t}+} —E(u})
1(11]01] 0005 0.3013923186 | 0.3016662209 0.0002739023000
11|01 0001 0.3074920592 | 0.3075032768 0.00001121760000
111101 0000001 0.3090154695 | 0.3090154694 1.000000000 < 10~10
1 (11|01 00000001 | 0.3090165419 | 0.3090165419 0.
Y 0354 \ 04 4
\ "-\\ [ExE
\ 04 ]
\[m—
\ 1 Excact N\
A Hea
. Three points m\:\ '_rh:- Podrits
[ERS Fve Poinks Finrs Poants
\ ——— Seven pomis v Seven Founle
\ _— J
2
X
s o
024 N \
\\' S,
T T 1 U:ﬁ \\

-5 5
B~ Poissceni0, 5}, A =0.005, Ar=01
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Fig. 1
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4. with three points

under Mean Square Sense

8~ Poissoni0.25)

ol e | b E(ug) E(u(z),, )| |E(u@r), . )-E@p)
11 0.1 0.005 0.3052359023 | 0.3053194865 0.00008355420000
111 0.1 0.001 03082607760 | 0.3082592064 0.000001569600000
111 0.1 0.000001 0.3090094323 | 0.3090162318 6.600000000x10~°
111 0.1 0.0000001 | 0.3090162384 | 0.3090169132 7.000000000x 1071
5. with five points
el il E (w)) E(u@t.,.) | |[E(u@0.,.) - )
11 0.1 0.005 0.3052050592 | 0.3053194865 0.0001144273000
11 0.1 0.001 0.3082546072 | 0.3082592064 0.000004599200000
111 0.1 0.000001 0.3090162320 | 0.3090162318 2.000000000x10~1°
111 0.1 0.0000001 | 0.30901691582 | 0.3090169152 0.
6. with seven points
Eln T | ts E{uy) E (u |'3:.t]xl_:_é_\__) E (u '35‘7-“.“.1,._\) — E(u})
111 0.1 0.005 0.3052046565 | 0.3053194865 0.0001148300000
111 0.1 0.001 0.3082545268 | 0.3082592064 0.000004679600000
111 0.1 0.000001 0.3090162321 | 0.3090162318 3.000000000 <1010
11 0.1 0.0000001 | 0.3090169183 | 0.3090169182 1.000000000 <1010
05 4 %, 034
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Fig. 2
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8~ Porssen(0.025

7. With three points

E|ln zp | ta E(u}) E [u |':c.t]:.____é_\__\) E (u I:x__t)__%_h__) — E (u;)|
111 01 0.005 0.30863558854 | 0.3086452375 0.000006352100000
111 01 0.001 0.3089413727 | 0.3089411317 2410000000101
111 01 0.000001 0.3090169188 | 0.3090169183 5.000000000 1010
111 0.1 0.0000001 | 0.3090169870 | 0.3090169867 3.000000000 <101
8. With five points
k| n z. | ¢, E (ul) E (u (x.),, . ) ‘E (u (.t), . ) — E (u})
111 01 0.005 0.3086358010 | 0.3086452375H 0.000009436500000
111 01 0.001 0.3089407557 | 0.3089411317 3.760000000x10~"
111 0.1 0.000001 0.3090169183 | 0.3090169183 0.
111 01 0.0000001 | 0.3090169867 | 0.3090169867 0.
9. With seven points
Flm Tie | tn E(ug) E [’u I'a:.tl:.._._e,.,) E (u u::c._t)_.t,k_f‘_.) — E(u)|
111 01 0.005 0.3086357607 | 03086452375 0.000009476500000
11 01 0.001 0.3089407479 | 03089411317 3.833000000<10~"
11 01 0.000001 0.3090169183 | 0.3090169183 0.
111 01 0.0000001 | 0.3090169870 | 0.3090169367 3.000000000 <10~
\ 0.5 N 0.34
— Exact — Emact
Three Paints Thoree Points
Five Points Five Points
——— Sewven Points ——— Zeven Points

e T ——
=10 =5 ] 3 10
B ~ Foizson(0025), Ar=0005, Ar =0.1

0.30804
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0 ED'Qﬁ\—

0.30201 <

030900

0.30399

[ e R RIS P e
=10 =5 ] 5 10
B ~ Poisson(0.25), 4 =0000001, 4x =0.1

— Exact
Three Points
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——— Hewven Points

0.30

0.29

023 4
T — —r
=10 =5 ] 5 10
P ~ Foiszon(0.025), Ar=0.001, Ar=0.1
030504 +
030203
031%3 4
— Exact
1 Theee Points
Five Pomnts
030901 o Sewen Points
030900 4
030299
r T T 1
-10 -5 0 5 10

B ~ Peisson(0025), A= 0000001, Az =01

Fig. 3
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3 ro Exponential(0.25)
10. with three points

i " Ih t”! Elu;“} E (u lxtl"“":) E (1& I:x"t-].'c:;.h-.) - Elu;]
111 01 0.005 0.3052359023 | 0.3052511098 0.00001520750000
11 0.1 0.000001 0.30901623582 | 0.3090162319 6.300000000 > 10~°
111 01 0.0000001 | 0.3090169188 | 0.3090169182 6.000000000 « 10~10
11. with five points
kE|n T | ta E(u}) E ('u [z, tlx4J E (u (=, t,]_rk_f‘__) — E(u})
111 0.1 0.005 0.3052050591 | 0.3052511098 0.00004605070000
11 0.1 0.000001 0.3090162320 | 0.3090162319 1.000000000<10~10
111 01 0.0000001 | 0.3090169182 | 0.3090169182 0.
12. with five points
k|l n e |ty E(uy) E ('u (x, t].z'.-_..‘ﬁ,._) ‘E (u (x, t_J__L,k_f‘__) — E(u;)
11 0.1 0.005 0.3052046565 | 0.3052511098 0.00004645330000
111 01 0.001 0.3082607760 | 0.3052564022 0.000004373500000
11 0.1 0.000001 0.3090162319 | 0.3090162319 0.
11 0.1 0.0000001 | 0.3090169182 | 0.3090169182 0.
\ 0.5 0.34 4
.\...
Exact — Exact
Three Points Three Points
Five Pomnts Frve Points
Seven Poisits Seven Points
0,30
] \
Mo, . 0.29
032 4 s
0.2
o s o 3 10 -10 s 0 5 10
B ~ Expomenfial (025), Af = 0005, Ax =01 P ~ Exponential(0.25), Ax=0.1, &= 0,001
0.30904 <
130903
Exact 0 \-. — Exact
Tree points Three points
Fave Pont= Frve Points
030901 Seven Points 030901 - Seven Pomis
020000 0,30900
030209 o 030399 -
-fo A 0 3 10 -10 * 0 5 10

P~ Erzponential (025), At = 0000001, Az = 0.1 P~ Erporential (0.25), & = 0000001, 4 =01

Fig. 4
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5. Conclusion

We have discussed the random problem by finite
difference technique with applying the mean square
basics.
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