- MATH 518 - FALL 2013 -
DIFFERENTIABLE MANIFOLDS I
Comprehensive Exam
(January 2014)

1. On R? with coordinates (z,y, z) consider the vector fields:

0 8 0
= — —e ¥V__ —
v oy’ W=g Oz + 0z

Is there any 2-dimensional submanifold N < R3 such that:
TN = (V|g, Wlz), Ve N?

Justify your answer.

2. In T3 = S! x S! x S! with angle coordinates (61, 0s,63), let X =
sin 013%; and w = cos 02d0; A df3 + sin 6,db; A df3. Compute the following:

(a) ixw; (b) dw; (¢) Lxw.

3. Let M be a 8-dimensional compact manifold without boundary. Let
w € Q4(M) be a differential form and assume that w A w is a volume form.
Show that there is no 3-form a € Q3(M) such that w = da.
HINT: Observe that if w = da then w Aw = d(a Aw).

4. Let n > 1. Show that:
N={[IL‘0:Z1:-..::z:n]EIR]P":xg_I_..._*_mg____O}

is a submanifold of the real projective space RP™ and compute its dimension.



