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Answer the following:
1. State and prove Banach Fixed point Theorem. @

2. Suppose fis continuous real function on a compact metric space S and M =sup Ap), m =inf Ap).
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Prove that M, m € R[.



3. Let Mbe a nonempty subset of a metric space X.Prove that x € M iff there is a sequence (x,) in M
such that x, - x.

4. Prove that fis Reimann integrable on [ 2, ] iff for every € > 0 there exists a partition Psuch that

UPH - LPH <.



5. Suppose Eis an open set in R”, fmaps Einto R, fis differentiable at x, € E, g maps an open set
containing A E) into R¥, gis differntiable at Ax,), then the mapping Fof Einto R* defined by F(x) = g(Ax)) is

differntiable at xo and F (x¢) = & (f{x0)) (x0).

6. Suppose that X = (x,) and Y = (y,) are positive real sequences. If lim 5+ = 0, then prove that ) x, is

convergent iff >_ y, is convergent.



7. Suppose £, » funiformly on a set £in a metric space, let x be a limit point of £, and suppose that
lim £,() = A,,n=1,2,3,...,then {A,} converges and lim A# =lim A,].
>x 1>

>x

a.

b. under what condition fis continuous? prove?



8. Let Ebe an open set in R”, suppose £ is a C'- mapping of an open set £ c R”into R”, £(a) is
invertible for some a € Fand b = @ then 3 open sets Uand V containing aand b respectively such that 7

is one to one on Uand AU) = V.



