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1.(15%) Prove or disprove the convergence of following integrals:

(a) 0<p<1, j:’xfl(m x) " dx (b) J‘:e’xsin(x’l)dx ) p>0, fx*pcosxdx

2. (a) (9%) Find the Taylor expansion at x =0 for the function f (x) =sin™ x. What is its radius of

convergence? Hint: consider f (x)
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3. (15%) Suppose A :[ } Is symmetric positive definite. Show that

J-J- ef(allxz+a12xy+a21xy+a22y2)dxdy _ T
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4. (20%) Suppose f (x,t) is continuous forall (x,t) with xeEand t>c, where E isanopen
subset of R". Let J‘ (x,t)dt convergesto F(x) uniformlyforall x in E.Show F is

continuouson E.

5. Let X Dbe acompact metric space and let f be amapof X onto itself. Suppose that there exist

O<a<1 suchthat d(f(x),f(y))<a-d(xy).Provethat
(a) (8%) (X,d) isacomplete metric space.

(b) (9%) f hasa unique fixed point X, thatis, f(X)=X.

6. Let {x,,n=1,2..}be abounded sequence in R".Let g:R"— R be afunction defined by

g(z)=lim|x, -z|, forall zeR"

n—oo

(@) (9%) Show that g is continuous.

(b) (9%) if u,veR", 0<A<1,showthat g(Au+(1-2)v)<Ag(u)+(1-2)g(v).




