WCQ\ culus of Vociafions.

"The Shortest Path Be'fweén Two Potdls

Consider Two poicﬂ‘s (XA,YA) andl (XB.YB)
in the (x,y) plone
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What curve Y (x) has the
shortest por“f\ \e.ng,“'\f\ 5 between
the end points (%,ya) and (Xs, Yeo) !

I

How can we proveTh}s,



Coaleulys of Va(‘id’honi

T"\e Skor'fes‘!' '2,- Segmeh']“ Poer Be’[’ween Two Po}n'l‘s

Consider Tweo poits (Xa, Ya) and (Xe )’s)
in the (%y) plone
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What value o‘f Y, leads fo -The
shortest 2- Seg ment PG'H"\ le "Hn 5 between
+he end pém'fs (Xa,Ya) and CXz Vo) !

How can we prove this?



C u\cu‘gL o‘F Vaf‘\’o\"‘l'Ons‘

The téhl pa\'“m leng)‘“'\ S in the ‘2-se3méﬁf

cCase 1is

5=395 +5, -'-'.?'.55

where S =V(x, ~ %)+ (Y, - V)

S22 VOG- %)+ (Y=Y
o€.., Sy = \/?X; - )<;...)1 + ()'3-}’5--){

End Points (X, }’o)"" (XA,)’A)
(Xz‘y:)= (XE;}’B)

W,L,0.6 we can set Xe= Yo =0
X2 = & Yz“’\

7 s=sly) =VELHy? R oyt

Where we have taKen Yo =X, =X, -¥%, = i‘_‘R

S s a 'Func'.han of )1‘ (of 1 Vd(‘;a‘o‘e)



Calcvlos of quim"'io\ns

Our goa| isto minimize S(V) al Spin
For some wolue )’tnin.

However, Since up uriti] now y, has been
arbitrary we are free to choose

\ = Vimin  (0550ming o minumum exists ) and
pcmmo\'h‘iz.e the varialion away From
Y, with a parameter o,

That is, we cn write Y, =y, +d
so that  5=5(Y,) = S(y+d)

Tqy‘or EXPO\V\Q\;V\S Gbou"' 'er Minmuw we M\Ie

S(Y,) = 5(y,) + %é\«tko & a5
Dmin

A V\e.c,cssw)l. condrtion  for 5(¥) = Sum s
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Calculvs of %(‘ia;ffons -

S(Y,) = JEL+ Gyray + JEL+ Chmy -
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Algebraic -Emui‘"rbn foc Yi
So\vinﬁ for y,'

Y\\r J “‘("\"711’ = (h- Y')\Ijl'i +Y|

y2 [ag+ (n-y5] = (h-y g [r g+ y2)
s 4y - & 92 [ oyt [y o ey
= -ug[ug ey
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