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In this thesis we study the variational problem of
choosing y{x) so that
X

p
._ul'
n i
! 30
I = Flx,y,y tdx " &

x
0

is a minimas, whers yixc} = ¥, E(xn} = ¥,
& direct method for solwving this problem, is described
in which the value of 1 is calculated along polygonal

gurves with variable vertices an the lines % = x = X

o' 1t

x
\ X - X
ok k& # 4@ asaD x:x_n vheroe xi:x0+1dx1 .BJC:!'& o

n

having the ordinates yo, ¥qn 32, ...,.-.,yn.

Starting from an arbitrary initial polygonal curve
po the ordinates of the vartices are varied one by once =0

as Lo maks I a minimum in each step.

By this mctheod we get a sequence of palymgonal curves

I

and a corresponding |monotonic decreansing segquence, I, I,
|

IE,.....,.pIR......of value of I. The polygonal curves pk
converge ta pm which makes I a winimum. Then taking the
limit as N —s o the . - . polygonal curves pm appraach

the smeoth curve which is the reguired selution of the problem.

In the case of the problem of finding the shortest

curve between two given peoints we can prove ' : by thuo



direct method that the peolygonal curve which make the dislance

I s mininum is the straight line jeining the tuo points.

The method is next applied to the standard preblem of
findinpg the surface of revolution of minimum area, and to the
Brachistochrone problems. #e prove that the polygeonal curves
which make I & minimum approach the selution of Euler Equation
dr _

d
ay dx

*

{ %if} = 0, a5 N —» &0 |

Numerical examples are worked cut by the direct metheod
deseribed and the results are ccmparuLwith the sclution of

the Euler fguaticon.
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