
17/11/22 MATH 4030 Tutorial

Reminders '
- Final : Friday9 Dec 1530-1730 @ University Gymnasium .

Recall :
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2) it is parametrized by arcllngth . normally
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Prep : ✗ is a geodesic # in any local coordinates# ,uytheʳʰf•
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For the surface of revolution XIUN) = (flu) ask, f-Hsinu, gas) , flu )> 0

(4) becomes From f) ,G)
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meridians (at -44,-41 are

geodesics and parallels
lptu-XK.cl/aregesdaios{ v" - fff-v-gylif-fvfweg-9WHT-olyiffv-o.fi+ gi

Problems : Prove Clairaut's Relation ' alt) isa geodesic intersecting a parallel
PE4 -_✗ the c) , c- const . at an angle Ifl , let r = distance to the axis of
revolution . Then

rust = flvtcdesstl.tt = 9h51 .
that : use (1) .
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⇒ ful ≤ const .
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Kbp't> pt)=X(t, c)
11*191-01 pies __ Xu *_↑É↳11= < kuu'tXvu' > XD ✗let Xlutliltr)) .

fi Kul o ✗4) = Xun't) -11441-4 . .

= "×¥I"-F
p . 2572260 do Carmo .

= fu ' . so rust =f2u ' ≤ amity Pressley (ElementaryDG.
p 183-185)
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Converse ! if rust ≤ const, then either ✗ is a parallel oris a geodesic.



Problems dsCamo4-3220A Forthe torus T parametrized by
Xluif = ((resort a) Usu, trust +a) sink , rsinv) ,

0 < r< a

Prone that if a geTE.is tangemtI-thepona-blv-T.at some point, then
it is entirely contained in the region of -1 quien by

-I≤r≤ ¥ .

Hint : Use Clairaut's relation
.

Pf : Clairaut's relation ⇒ CressV41 +a) US84) = court .

altro
,
LHS - Cross (E) +a) bs0 = a .

So lrcrsvc.tl +a) Usat = a A) Now , suppose for contradiction ,that thereis
some -4 at . v41) c- £4 , I]\E¥,É] .

µas v44) < 0 .
LD rewritten is lost41 = 1-

result) -1 a

so then at -4
,
costtill = r¥ÉTa > 1 a contradiction%
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geodesics ofthe tones .


