
MATE 6677 assignment 1

1. State,in generality, theinversefunctiontheorem.

2. State,in generality, theimplicit functiontheorem.Illustrateit onthetwo points(0,1,0) and
(−1, 0, 0) of theunit sphereof 3R .

3. Using a suitablechangeof variablein the integral, and the formula ∫ −π 2xe dx −− 1,
show that

Γ

(
1
2

)
−−
√
π .

4. UsingHölder’sinequality, show that,if 1 < p < q, andif Ω hasfinite volume,then qL (Ω)
⊂ pL (Ω) .

5. Show thatif V is acompactsetcontainedin anopensetD, then, for some δ > 0,

V + δB(0, 1)⊂ D.

Thatis to say, any pointatdistancelessthanδ from somepointof V mustbelongto D.Use
directlythedefinitionof compactness,andcoverV by someballs.

6. LetΩ beanopendomain.Show, usingthemean-valuetheorem,that 1C (Ω)⊂ αC (Ω) if
0 < α < 1 . (Usetheresultof thepreviousproblemto insurethatu(x + y) is definedfor “y
sufficientlycloseto 0” in thedefinitionof thespace αC (Ω)).

Marks: 6 + 6 + 6 + 9 + 9 + 6 −− 42.


