S Ao

olSssls

ol 5SS é}gé B399 @ngT
VA/Y/ﬂ Q@%@E @j@
A S ples] Poses

Sy Gt N
a\..:l,.: JJ)J\..«)LA W CJL:- LsL.aA (.>J) JJ)J\..«)LA las (1
DA b e )l & (i
23l PO s )l las Jy FO L (il
(a2l bl 5l hUd b shls s 55 SoBp i S FC )y (Sysdns slas)

JiRXR— R o ly Y
flu,v) = ((a+ bcosu)cosv,(a+ bcosu)sinv,bsinu)  (° <b<a)

ded il el Y g N o s ST bl s Sy sl Canay |y ebssl bobas g u_wjlfgl;zﬂ
a5l S fayy,2) = (2" —y ey, ez, yz) dalo L i RT — R dugy & s plas Y
S s sWIRT 4 RP(Y) S
ol gy i S8l glas RP(Y))
38 Jadlper ks o plse [ R s oy s glalai ;e gere ss gl ¥

M gy ik Sy a 028 (o S s Jleen 5 ad (o rdiis w288 s Sy M0

.J\‘J‘IS{JBJ)M‘}L;-MTJ?AJ)ASRYJ)TJ?AAWJ)JI}AA(_SJI.))?OIJ?A))J)Y)X -5
Xof:ag—fﬁsjbsijrﬁlpéwQRU;T@ALMJ\UWf&ngbJ?MOw
T
Aen ) lgen L;l@xfl}'b,azfoof:bg—]yC)



1)

2)

3)

1)

5)

6)

Geometry

Give examples of:

i) A Hausdorff space with non-Hausdorff quotient space.
ii) A non-open quotient map.

iii) A first countable space with non-first-countable quotient space.

For the torus: f: R x R — R?
flu,v) = ((a+ bcosu)cosv,(a+ bcosu)sinv,bsinu) (0<b< a)

compute the Gaussian curvature and the lines of curvature. Describe the points with

0,1, and 2 asymptotic directions.

Show that the map f: R® — R* by

f(xv Y, Z) = (x2 - y27 LY, Tz, yZ)
induces an imbedding of RP(2) into R* (RP(2) is the real projective plane.)

Show that the set of two-dimensional linear subspaces of R* can be equipped with a

smooth manifold structure.

Let M be a compact, smooth, orientable manifold without boundary and a a k-form
on M. Show that there does not exist a closed form g so that da A 8 is a volume

element for M.

Let X and Y be two smooth vectorfields defined in a neighborhood of 0 in R?

and linearly independent at 0. Show that there exists a diffeomorphism f in a

neighborhood of 0 such that X o f = ag—f and Yo f = bg—f with @ and b smooth
z y

functions.



