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※考生請注意 : 本試題 口可 昕可使用計算機

1. (15%) Solve [(x + 3)D2 一 (2x + 7) D + 2] Y = (x + 3)、z

2. (20%) Solve xr + 2p = (Qx + 6)e3:z:+2缸 ， where r = 伊z/街2 and p = 8z/伽

3. (15%) Evaluate the following integral 

4. (25%) Mark each of the following statements True (T) or False (F). (Need NOTωgive闊的阻. ) 

(a) A real squ.are matrix may have complex eigenvalu個 and complex 咿nv配tors

(b) Let M be a sym.rnetric mat也. If M 泊 inve此ible ， then M一1 峙的o a symmetric mat取.

(c) Let M be a real squ缸e matrix of size n . lf IIMx l1 2 = IIxll2 for all x ε IRn ， then M is an 

orthogonal matrix, M T M = 1n. 

(d) Let M be an m x n matrix, m 手 η. We have rank( UT M) = r祖k(MuT).
(e) Let M be an m x η matrix， m 手 n. We have nullity(uTM) = nullity(MMT). 

5. (15%) Suppose that A is a squa.re matrix of size n , andλ1 ， . • . 九 的 distinct eigenvalues of A, 
with the corresponding multiplicity m1 ,. .• ,mk , respectively, where m} + . . . + m k = η. Prove 

the determinant of A is 
det(A) = λTI λ~2 .. .λ? 

6. (10%) Let 1m 組d 1n be identity matrices of s臨 m and n, respectively, where we 臨ume

m> 凡 Can you find an m x n matrix A and an n x m matrix B such that AB = 1m and 

BA = ι? (Explain your 阻胸前. ) 


