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Show enough work to justify your answers!!

1. Héw ;rlany arrangemeh‘t"s are there of the letters of the word MATHEMATICS with both T's
before both A’s, or both A’s before botﬁ‘I:/I’s, or both M’s before the E? - (25%)

2. Solve the following recurrence relation using generating functions

ap + Qp1 — 16an-2 + 20&,1_3 =0 for n S 3 and ag = 0,(11 = l,az = -1, v (25%)

3. Let P, be the set of all polynomial functions of degree < 2. Consider P, with the inner product
< pg>= f:l p(z)g(z)dz. Use t}f{.dram-Schmidt process to transform the given basis {uq,us, us}

into an orthogonal basis, where -

up =1+4+2% up =122 uz =1, ' (22%)
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S

(). Fiﬁd the eigenvalues of A.

(b). Find -t;k%basis for each eigénspace of A.

(¢). Find a matrix P that diagonalizes A and determine P~1AP.

(d). Use diagoﬁalization to compute A0, . - (28%)
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