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Ex 2: Find the stationary solution y(x) to maximize or minimize a functional
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Sol : 
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                                -------------  (Euler equation)
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b.c. condition
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Ex3 : Find the stationary solution y(x) of
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Sol : 

[image: image19.wmf]1(2)1220

fdfd

xyyxy

ydxydx

¶¶

¢¢¢¢

-=-=--=

¢

¶¶


[image: image20.wmf]2

(,,)()

fxyyxyy

¢¢

=+

[image: image21.wmf]3

2

1

[()],(1)3,(3)4

Ixyydxyy

¢

=+==

ò


[image: image22.wmf]22

(2)20

fdfd

xyxy

ydxydx

¶¶

¢¢¢

-=--=--=

¢

¶¶


[image: image23.wmf]4

12

24

x

ycxc

=-++

                                     -------------  (Euler equation)

b.c. condition
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Ex4 :To find the minimal surface of revolution passing through two given points it is necessary to minimize the integral:
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Find the minimal surface.

Sol :
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With               ,the Euler equation becomes
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Or, after a reduction 
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                                          ----------(1)
Following the usual procedure for solving equations of this type, we set
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So equation (1) becomes
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And hence finally
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                                              -------------(2)
Thus, as is well known, the required minimal surface (if it exists) must be obtained by revolving a catenary, It then remains to be seen whether the arbitrary constants c1 and c2 can indeed be so chosen that the curve (2) passes through any two assigned points in the upper half plane.
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