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Problem 1. 3.3.3

Solution:
Since z(u,v) = ((R+ rcosu) cosv, (R + rcosu) sinv, rsinu),

then h(u) = R+ rcosu, g(u) = rsinu, and h'(u) = —rsinu, h"(u) = —rcosu, ¢'(u) = rcosu, ¢"(u) =
—rsinu.

Thus by the formula of Gauss curvature,

_ rcosu(—rsinu(—rsinu) — (—rcosu)(r cosu))
B (R + rcosu)(r? cos? u + r2sin? u)?
rcosu(r?)

(R + rcosu)(r?)
CoS u

“r(R+rcosu)

Moreover, since the maximum K occur at u = 0,

1
Krnax = 5 . -
r(R+r)
And the minimum K occur at v = T,
o= 1
e r(R—r)

Problem 2. 3.36

Solution:
Since x(u,v) = (u, ccosh(¥)sinv, ccosh(*) cosv),

then h(u) = ccosh(%), g(u) = u,
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and P'(u) = sinh(%), 1" (u) = L cosh(¥), ¢'(u) =1, ¢"(u) = 0.

Thus by the formula of Gauss curvature,
o= W/Sinhz(g) +1= cosh(g).
c c

and 1
k7r N2
ccoshQ(%)
1 u 1 u
k= (sinh(%)(0) — - h>
ol (sinh(%)(0) - cosh(*)
B 1
B ccosh?(%)
=— k.
1
Thus K = k;k, =

e and H =k 4k, =0,
czcosh4(%)’an MG

O
Problem 3. 3.45
Solution:
Part a:
- 27e (o0 (V) * o (760
oW/EG \ov \VEG) " du \VEG
1 ([ E 1 G 1
_ ™R, (— EG)*(E,G + EG, ) T G- (BQ) (B + EG
e (B (- ytEe) )+ e+ G- (BG) )
1(E, 1E/(EG+EG,)  Gu 1G.(EG+EG, 0
2 \BG 2 B2 EG 2  EG?
Now check RHS,
B.GuG — 2B, EG + E,GoE + E,E,G — 2G4 EG + G2
RHS = WoeTel : (2)

see ([1)=(2).

Part b: Since F' = 0,

using the Prop 1 in lecture we have:

Fiw Do Tow| _
T Tow o)
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Again, apply the Prop 2 in lecture,

K = (T5), = (T), + T8I, + Th,TY, — T4, — TE,I5,)

1 E, EN /G, E, G, E, E, G.\ /Gy
-5 ((50). - (6). () (o) + (-2) (o) - (35) (-20) - (38) (3¢)
1 E, u E.G, EG, EE, GG,

E(< 2G>v+< G) TUEG T acr T uEG 4G2)
=RHS.

Hence




