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Abstract

This papur gives g clvir procedure loe solvic g s sariadural problems vin Walsh fancticnz, Moy dvpes of
var silinral geoh ems are snieed by s appreael like e sinplest vanian vl sablan, (Cnesionel duperding on

riany dependent variabli: and funchoral nvolving derivatives of higher arder. An illisliative examp es e

miven T czch vpe ol ese prohloms.
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Yariaeona. preklems oo differentia. squanens can
e ‘nlegrates casily anly i exceptional cases It is
thees e wssatio] Lo find other swlhods Jor solving
these probleszs. thasz methnds are cal'es direa
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wathend 0™ fnple MR, i el und
kartorovic method [Elsgols 120902

1) A Walsh Direct Method for Solving
Yariational Prohblemns:

The Walh direct owilid  for solviag
wirialona prozlems s be descooced by e
lalkowirz steps:

I Lxpand  the unliown  luoclion by Welsh
furchior s whorar cocfMeicnls e 1 e
detarnirec.

4« Zstublishing  ar aergtioumal  matne for
pe i inle 2ealion

S Fiding the  aesessaov wmendilion or
EXTreImization.

- Belveing the alrchraic oo s ehtaineg thom
thz  previows  aleps 1 evaluale Wals
vae [cizls,

Decavie  tiw  octhorormad  peopecly ol
powerfl Walsh furetions, ths divezt merbed s
singplan “rrensening s wellus i culoulation,

Sewf, we gee Lhe WWalth direct method g
seelve P gione sy es wamatianal prablens,

(21 The Bimplesl Yariational 'roklem;

Tiw  regilam mefod  for o woivine e
cxireiizancn woblam of o functiomal:
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Hawesver, the  cillerental  efoudon se
ablained  van  be  integrated  easiy  orly n
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hive hesn developes  Rite™s and  Kentorowic's
pelhod as el soever [Slseoloy 1%62] lere 21
ciot g Tl Woalsh™s fenetiens 1o eslab Tl dinee
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O can Bove o svslem of equations which can ba
salved 1 e, and By solstilating e values of o
A egldl the solulior of tha stove simplaste
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mow, we give the generalizalion o7 he
Walch geries direct method 1o inclice 1 Dol s
depend 4 meny demeradenn varalles,

{3y Mugctional Depending On Many 1hependent
Yarihles:
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and taking finire terms ag an approaimalicn w gl
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Taking partial derivatives of J with respect 1o Ciie
and setting them cqual to zero, that is
el

dc

=0 (=00, 0 =000, m=1).

And by solving the resulting system of ¢quations
for ¢, then the solution of the variational problem
given incq.{1 1} is obrained

Tu illustrate this method see the follawing example,

Example (2):
Consider

1= {(}-" +27 =2y
with the boundary conditions are
WHa=0,
2(0=0
w1, z{1)=I
Ta solve this variational problem by the Walsh
direer mycthad, assome tha

()= ew (e (04w (1) 4o w (1)
y(th=cw, 1+ew, B

Z(t) wa,w (1 Faw (+2,w, (0 +a,w,(1)

Substituting these equations in the original
problem, one ¢an have
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where C=[c c.c,c], A=[a.3.a.a,] and

We=lw_,w, w, w|.
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Subsiluting 3,71 and c.=1 into eg.( 19} ta gat
J=d+ci+ci+ciaa’ +alvalsca den, roa,

For  extremization, take the partial
derivatives of J with respeet 1o ¢;,a; i=1,2.3 then set
them equal o zera

(=l
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_'—_'J—':" 2e.ta.=0
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:ﬂ—\- ?u + g =|]
dau
e |
—=0= 2a,~c¢, =0
dda,

il
—=0= 1a, +¢, =0
fa,

by solving the upper system of equations by using

MathCad professional, one can have c¢=a, -0,
i=1,2,3. Therefora

;,"m=wﬂ[|}. .f,'{t}=~.-.-0[t}

and the solutions wit] and z{1) take the form

V(1) =2Z(1) = tw (D=5 w.() - 5w, (1) + 0w, (1}

Note that, if the Euler equation is used for the
analytic solution, the answer should be
¥{l)=zlt}=1.
Y= z{ti=1.
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Lxample [5):
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