Math 550. Homework 2 (Revised). Due 9/22/2003

Problem 1 LetU be the union of two open seth,U,, i.e.,U =U; UU,. Let f; be a smooth functions on

Uj, j = 1,2, such thaffy(x) = fo(x) for everyxin Uy NU,. Prove that
] fi(x) xeUq,
f(X) o { fz(X) x € Uy

is a smooth function obJ.

Problem 2 Lety: [a,b] — U be a path irJ and defing/ 1 : [a,b] — U by y 1(t) = y(b+a—t). Prove that

w:—/w
y? y

for every 1-formw onU

Problem 3 LetU be an open disk in the plane, i.6.= {(x,y) | (x—X0)?>+ (Y—Y0)? < r?}. Prove that ifw
is a closed 1-form o, then there is a smooth functidnonU such thatd f = w.

Show that this is also true i is a star-shaped open region. This means that there is damt such
that for any other poin in U the segmenPR, is contained inJ.

Problem 4 LetU be an union of open sdth,Us, - -- ,U,, and letw be a 1-form oJ such that the restriction
of wto eachU; is exact. Prove that ifU; U---UU;j_1) NUj is connected for k j <n, thenw is exact on
uU.

Problem 5 For any pointP = (Xo,Yo), let wpg be the 1-form orR?\ {P} defined by

1
(X—X0)?+ (Y~ Yo)

wro = 2 (- yoleer (x-xo)dy).

Prove that for any two point® andQ, the 1-formw = wpg — tig g is €xact onR2\ L, whereL is the line
segment fronP to Q.



