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Exercise 1. 1. It follows by a direct algebraic computation.

2. By the properties of the cross product, we have <8Ii<f>,8zl<f> X &CQCE = 0 for all 4 = 1,2, which
implies that (0,,®,7) = 0 for all ¢ = 1,2. This implies that
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The formula now follows from the fact that
<g1,1 91,2> _ 1 < 92,2 —91,2)
91,2 92,2 911922 —Gip \"912 911 )"
3. We have
Oy, By = Dy, ® + 10y, 07 + t vy, 1,

and since || = 1, we have d,,7 = 0, which shows that 9,7 = Al 9,, ® + A} 8,,®, and we have

—Ii 1 = (0,71, 00, B) = g11\} + 91,20
—L0 = (0x, 7, azz‘f> = 91,2)\3 + 92,2>\Z§7

which implies that
Ai _ 1 92,2 —Jd1,2 I _ *91’1111,1' - 91’2H2,i
)‘5 91,1922 — gig —91,2 91,1 H2,i _9172]1171. - 92’2H2,i ’
Notice however that this step is not necessary Therefore, we get

9y, By x 0,8, = (8$15+t6x1vﬁ+tv8xﬁ> X (8x2§+t8x2vﬁ+tv8x2ﬁ>

. - 1 - - 1 - .
= 9,8 x 0,8+t (azlvdet(m (ng,Qam«p T gl,Qamcp) n 8x20m (fng@m(I) i glygazlcp)>

—tv det(g) (91’1111,1 + 2920 5 + 92’2]12,2) i+ O(t?)
= /det(g) (1 — 2t Hv) 7 + t 110, ® + t 1129, ® + O(£?)
where we used that

(0, B X 0yy @) X 0y, ® = (0, B, 0y, D)0, ® — (0, B, B, D)y, B
= 91,13@‘13 - 91,23@5
(05, B X 0y, @) X 0y, ® =
= 91,2512‘13 - 92,23115
Oyl X 0y, ® = —/det(g) (g8 11 + gM21a) 7
Dyt X Oyt = —v/det(g) (9"%11 2 + g>°Io2) 7.
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Therefore, we deduce that
Area(®;) = Area(®) — 2t / H v +/det(g)dz + O(t?),
Q

which shows that @ is critical for the area if and only if H = 0 identically.
Exercise 3. A direct computation shows that
E=1+(f(2))? F=0, G=|f(2)]?
G o - G

L:777 —O, ’
I+ 17 (2)P VI+[f(2)P

which shows that H = 0 if and only if
FR"(2) =1+ 1f ()%
We rewrite the ODE as
') ") _ f'(z)

L+[f(2)2 f2)

Integrating, we get

S los(1 + 1 (2)) = lo(f(2)) + log(C),

or

f(z)
—log(C') = log (W) )

d
(N is constant. Recalling that —arccosh(t) =
L+ [f'(2)]? dt
the proof of the theorem.

so the function

1
Viz2=1’

we easily conclude



