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1. (a) Show that the vectors (2.1,-1}, (1.0.1}) and (0.1,-1) form a basis for R® - the three-
dimensional Euclidean Space.

(b) Express (1.0,07.(0.1.0).and (0.0.1} m terms of the above basis.

i¢) What are the matrices which represent this change of bases?
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2. Find the eigenvalues and eigenvectors {or generalized eigenvectors) of the 3 x 3 matrix
which has zeros on the principal diagonal and all other entries are 1. Write the vectors
so that they form an orthogonal set.



3. Let vy = 2. Défine

(a) Prove that the sequence {u,} converges.

(b} Find the hmit as n — oc.
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4. {a) Let m be a nonnegative integer and a > —1. Show that

Lo — 1™ m!
[ * (Inz}"dx = —(;
Jo (a + 1)m+!

{b) Evaluate
rdy

1
/; —‘\/1 — w2 x4 2){x? + 1}'
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5. (a) Prove that for 0 <z < 7,

< — <1

2 sin
7 T

(b} Show that for > 0 all the zeros of the function.
flzy=cz — tanz,

are simple zeros, i.e. f{x} and f'(2) can not be zero at the samne point,
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6. Let A be the real svminetric 3 x 3—matrix described in Problem 2. Express 4 as ¢ D Q,
where D is a diagonal matrix, @' 1s the transpose of . where ¢ is an orthogonal matrix.



