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[1]. (10%)  [FhE-90%yT ]
Let (x1, 1), (x2, 12), ..., (xn, yn) be n real data pairs and assume that xi, x», ..., X, are distinct.
Show that there exists a unique polynomial

p(x)=ro+r1x+rzx2+. A ™!

such that p(x;)=yi, for each i=1,2,..., n.
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[2]. (10%)  [f1T-90%¥T ]

Let V' be an inner product space on Ps with the inner product
1

(p,q) = J‘ p (x)g(x)dx .
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Determine the orthogonal basis by applying the Gram-Schmidt orthogonalization algorithm

to the basis { 1, x, X2, x3}.
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Suppose A, A, ..., Ay are eigenvalues of an nxn matrix 4. Show tht det4=A\,.... A,
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1 0 1
Showthat < (1 |, |1 1 > is a basis of R.
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Let A be an mxn matrix.
(a) If rank of 4 is r, what is the dimension of the null space (kernel) of 4 ?

(b) Show that tha rank of 4 is equal to the rank of 4" 4.
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