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what does this imply ? Let ylxl be the optimal choice
and neighboring one is

Ylx ) = yk ) + Emlxl ( { is small )

we keep end points fixed so mk ,
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We don't care what mlxl is
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It is arbitrary .

We can compute the Functional for this new Path
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0 Ist term due to Eta,tYfnkDdx¥kkEf=0

since nlxl vanishes at end points
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this must be true for ANY mk ) so square brackets

must be zero
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Example " shortest distance between Points ? (Euclidian
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Let us do the derivation also in terms of variation

Sykl . This is same as above
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Variation of the functional :
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Taylor series implies that
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This must vanish For extremum ⇒ Euler - Lagrange equation



① Example .

.
Fermat's principle

Light travels fro - A to b along
such path that travel time is minimized
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O Example : Brachistochronq - problem
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O Brach is to chrome continues
. . .

Ignore 2g since it  is just a constant pre factor
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O Time it takes to Fall :  integrate the  starting point  using the found
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3.40 Suspended cable :
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304 . .  
. continues

⇒ the
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why did we apply Euler -

Lagrange to

m - I @- kg ) dx ? ?

Plausibility : Say you
want extrema of FK

,y ) with constraint

gk ,y ) = C .

Strategy : Walk along the contour yk ,y
) =L and see

how Flxix varies
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In points where contours have same

tangent F changes in the same direction on

either side ⇒ F = extremum
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.


