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S?: geodesic param by arc length must be a great circle

@ On sphere U = LHS) so v(s) = RU. Also |y| = R.

@ ~ is param by arc length so is unit speed so no chain rule
is needed for derivatives (note we already proved that any
geodesic has constant speed, so we can certainly make it
unit speed).
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S?: geodesic param by arc length must be a great circle

7 =( VU= )k = (" 1)
' = 1 ("l = g Iicos(@)
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S?: geodesic param by arc length must be a great circle
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S?: geodesic param by arc length must be a great circle

° ' =( VU=(" Bk =&0" )
1

V' =g (" )l = gzl IIvllcos(8)]|v] = |7"|| cos(6)]
so |cos(f)| = 1 and hence 6 = nn, i.e. v & " are parallel.
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Take deriv: U’ = £N' = +(—~xT + 7B) by Frenet.

Dr. Sarah Math 4140/5530: Differential Geometry



S?: geodesic param by arc length must be a great circle

° ' =( VU=(" Bk =&0" )
V' = g (7" - = e[| 17lcos(8) 1] =[] cos(6)]
so |cos(f)| = 1 and hence 6 = nn, i.e. v & " are parallel.
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S?: geodesic param by arc length must be a great circle

° ' =( VU=(" Bk =&0" )
V' = g (7" - = e[| 17lcos(8) 1] =[] cos(6)]
so |cos(f)| = 1 and hence 6 = nn, i.e. v & " are parallel.
@ ' =T =i, = kN by Frenet and v = RU on S? are
parallel, so kN and RU are too, i.e. U =+N
Take deriv: U’ = £N' = +(—~xT + 7B) by Frenet.
Since U = 7, deriv U' = % = L. Thus £ = +(—«T + 7B)
However T L B, so |x| = 5 & 7 = 0, ie circle radius R.
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