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L. {10 %] Let {f,,} be a sequence of functions on a finite interval [@, 5] such that the
derivative fi(z) exists for every z € la, 4] and every positive integer n. Show that
if fa(zo) converges for some z4 € |a, b} and . converges uniformly on [q,b] thea f,
cenverges uniformly on [a, b).

2. [10 %] If A = {ay;) is positive definite and A~} = (a) then a!! > 1/ay,.

3. [15 %] Let ¢(z) = /I IT e 241,
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b} How many lerms one needs to evaluate $(z} with 4 correct digits (i.e. with error
less than 1074)?

4. [15 %] Let A, B be n X n matrices such that there exits a nonsingular matrix P (not_-'l'--'.
necessarily orthogonal) satisfying PAP~! = B. Show that the eigenvalues of A and B
are the same and hence {4| = {B), trace(4)= trace(5),

5. {10 %) Find orthonormal vectors that span the same subspace as

i=(1111), V=(1234), V=(321).

6. [15 %] Show that
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a) ZI“(] —z) is poinlwise convergent on [0,1] but not uniformly convergent.
n=I

b) L{—1)"+"(1 —z) converges uniformly.
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as a Tunction of z.

7. [10 %) Determine the limit lim -
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8. [18 %] Let I, be the n X n identity matrix and let Ey = (eyy) be the n X n matrix with
ei; = 1 for 1 <4,j <n. Define the set of n X n matrices

M = {Ma,lu =al, + b(E, —1Iy),a,b E R}

a} Show that members of M are commutable.

b} For a # b, find ¢ and 4 such that (Mag)™' = M4 € M.



