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1. Let A= [a;;] bean m X n matrices, B = [bij] bean m x m matrices and A be a given constant.

Use Sigma notation (i.e. £ )and ayj, b;j to represent trace(Al — ATBA). (10%)
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2. letd=l 1 =1 4 i 1 Find the inverse of A. (10%)
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3. Define T:P, - P; by T(p(x)) = xp(x).

(a) Provethat T is linear. (7%)

(b) Let B={1+2x,1—x} and C = {1,x,x*>+1}. Determine [T]._p , i.e. the matrix of T with
respect to bases B and C. (7%)

(¢) Determine the rank and nullity of T. (6%)

4. Let S={¥;,V,,.., 7y} beabasis for R® and Abea n X n nonsingular matrix. Please show that

{AV;,AV,, ..., AV, } is linear independent. (10%)
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1. Calculate the [°. ez dx. (15%)
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2. Letthe f(0) = 8*(1 —0)"*, x < n, be the function of 8 € [0, 1].

(n—x)!x!

Denoted F(6) = log f(8), where x and n are the positive, fixed constants. Show that x/n is the

unique critical point that is a maximizer of F concerning 6. (15%)
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4. Calculate the [ 01(4x3 — 3x%)dx by definition of Riemann sum.

2
Hint: $j,i2 = 20CD gpq g 33 = [FE22] (10%)
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