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Recall : Theorem of Turm'Mj Taujen'fr
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- Tt also works for * plece anse smmooth” cuurves *
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Special case: (Whewn all the smooth pleces ave Jeoesics
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“total curveture

Gauss Bonnet Theorewmn 1L :

Le"' S be a Compact ovientable Surface without bou»\dana.

Then

f K da = 2w %£(S)
s

Wheve %(S) is the Ewler characteaistics of S
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NQ‘(‘Q: The G)augg- gouv\,@f Theorewmr S beau'h"ﬁ&l cesult
Since t relates “geowtv\a" on L.HS to “fopetesy”
on R.H.S.

There s a version v surfacks Wik boundary .

Gouss- Bounet Theorem I:

LQ"’ S be a oovaad' ovientable Surface with bbw\da\a.

Then,
f Kda + I kR, ds = 27 %(S)
S 35 “ Pon‘ﬁuel, erlented
where )((S)=2_23_~‘ g = §Jenus

T = 4 of bounderies

J
% o o o
L A 2 2
% L o -1
\(_— N —— —_—



Detinition . Let S be awn oricuted Surface , them

g 3. H TPS ﬁTPS rotatiow b\o QQ. on eacl
tongent plave .

T od: T =S is a cune pb.at .

we define #he smn‘c cunvature of A

b% = <vu.0(',3'0l'>

Remark . (N ITf S = plame [(wifw standard owerctetion )

‘+hon kj agrees with Hhe usueal tunveturt R
?\am curves.
(2) Switeh +he ortemtatiow of ol Ohaase.r *he ro‘sn of ha
(3) ol gesdesic <= k5 =0

(i-Q. seoo(er-‘c crv@atusre measSust s f[ow Mmuch & He cnrve
deviated O o 5ebd¢$"c.)



There is also a version of Qauss-Bonnet Thoorerm  which

allow s +He bbwa&mj € be On\na “?CO_C.QW\’&E smooth”

yKda+ jk3d$+ ‘Zcp; = 2w K (S)
S as '

Gau.rr' RBonnet Theorem

$ Applicetions of Qauss- Bonnet Thosrems

(I) Hma oampac'l' ovientable Surface S witaout b&mécv\a

awd K >o everywhave oS \wwumor\)\m‘c to o Sphere.

Pia'ﬁ 83 Gauss- Bouwnet T ,

Squ = 27 %(S)

S
Sine K >0 Qvevvwh.u(, 42 L.H.S. >0 , henr

%(S) >0 = S x sphee.
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(@) ¥ S s heweomorphic to & cylinder ond
K <0 q,uenjww N S

then A ot wost 4 Simple closed 5006"0'& m S

Sketel of inf: fu“nu NOT. We heve 2 cuch 3eod£$o‘cs
eybiader S
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App'o Gauss-Bonwet T to Q

o

fidas [ugds = 2m s
- Q

Cowtrad iction !

(T_SZ) Twterior ovgle Sum of “3oadcric triengles "

K:so K>o K<o
o 1221
0. 8,
8; &;

26i=T o> 26i<T



